
 
 

N00639.AR.000974
NSA MID SOUTH

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESOURCE CONSERVATION RECOVERY ACT FACILITY INVESTIGATION REPORT
ASSEMBLY E FOR SOLID WASTE MANAGEMENT UNITS 2, 9, 14, 38, 59 AND 65

MILLINGTON SUPPACT TN
2/2/1998

ENSAFE INC



RCRA FACILITY INVESTIGATION REPORT 
ASSEl\lBLY E 
SWMUs 2, 9, 14, 38, 59, pd 65 
NAVAL SUPPORT ACTIVITY MEMPIDS 
MILLINGTON, TENNESSEE 

REVISION 1 

CT0-094 
Contract No: N62467.89-D-0318 

Volume 2 
Appendices A through G 

Prepared for: 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
North Charleston, South Carolina 

Prepared by: 

EnSafe Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee 38134 
(901) 372-7962 

February 2, 1998 



Appendix A 

Topographic Map - NSA Memphis Southside 



Appendix B 

DPI' Piezocone Soundings and Hydrocone Plots 



Sample ID 

0020001327 

0020001427 

0020001627 

0020001825 

0020001926· 

0020002130 

0020002527 

0020002727 . 

AVERAGE .. ·.·: .. ·: .. · .. ····:·· 

OOZaOOi'3$7:"··' 

0020001440 

0020001639 

0020001836 

0020002039 

002G002249 

0020002436 

0020002643 

AVERAGE 

Table B-1 

Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocooe Data 
Assembly E DPf Investigation 

NSA Memphis - Millington, Tennessee 

Horizontal Hydraulic Conductivity 
(em/sec) 

SWMU 2 Upper Alluvium DPT Points 

«6:;191HJ.6< .... 

I.S9e-OS 

2.3Se-()6 

3.3Se-06 

1.07e-06 

1.92e-06 

8.S8e-07 

::'iI~'$~6 

SWMU 2 Deeper Alluvium 

... '<>.J~53~4J4"· 

7.22e-06 

6. 97e-06 

1.49e-04 

7.90e-06 

1. I 8e-()3 

9.87e-07 

2.26e-OS 

2.32e-04 

4-1 

Horizontal Hydraulic Conductivity 
(feet/day) 

:mOI 

0.04 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

. .. "':::(J~()1' 

. ·· ... ··> .. Z.t3 .. 

0.02 

0.01 

0.42 

0.02 

3.34 

< 0.01 

0.06 

0.65 
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POSH INTEJRFTED TO ADD RDD 
l' PtilE PRESSlIIE DECAY DATA MAY BE AVAILABLE 

1 

FILE ,..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' .... 02-P13 
TEST DATE 11-07-1995 13: 13: 49 



·1l2-PI3 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CK2) (KG/CK2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 FINE SAND 121.4 .85 24 24 .966 60%-70% 40 .. 42 267 
32 FINE SAND 245.6 3.17 49 49 1 >90% 44 ... 46 540 
33 FINE SAND 237 2.66 47 47 1.033 >90% 44-46 521 
34 FINE SAND 238.7 2.26 47 47 1.066 >90% 44-46 525 
35 FINE SAND 182.6 .71 36 36 1.099 70%-80% 42-44 401 
36 SILTY FINE SAND 64.1 .33 16 16 1.13 40%-50% 38-40 141 
37 FINE SAND 123.7 .45 24 24 1.163 60% .. 70% 40-42 272 

# N':POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
*t FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
t*t FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
ttt* NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.! CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS • 

OCR 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ••••••.•. 02-P20 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KGjCM2) (KGjCM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (I) (DEGREES) 
(KGjCM2) 

# * tt 

1 SILTY FINE SAND 179.6 2.76 44 44 .03 >90% >48 
2 SILTY FINE SAND 272 4.23 68 68 .061 >90% >48 
3 SILTY FINE SAND 219.9 4.35 54 54 .092 >90% >48 
4 SILTY TO CLAYEY F.S. 70 1.28 23 23- .123 70%·80% >48 
5 SILTY CLAY TO CLAY 28.9 1.28 19 19 .15 
6 CLAY 22.7 1. 76 22 22 .175 
7 SILTY CLAY TO CLAY 38.3 1.67 25 25 .202 
B CLAYEY FINE SAND 55.1 1.52 22 22 .233 60%·70% 44·46 
9 SILTY TO CLAYEY F.S. 64.3 1.12 21 21 .264 70%-80% 44-46 
~ILTY TO CLAYEY 1.S. 52.9 .94 17 17 .294 60%-70% 42 .. 44 

'ILTY TO CLAYEY F.S. 57.5 .88 19 19 .325 60%-70% 42-44 
SILTY TO CLAYEY F.S. 43.4 .53 14 14 .356 50%-60% 40-42 

13 SILTY FINE SAND 51 .44 12 12 .387 60%-70% 42 .. 44 
14 SILTY FINE SAND 56.1 .37 14 14 .418 60%-70% 42-44 
15 SILTY FINE SAND 70.8 .58 17 17 .448 60%-70% 42-44 
16 SILTY FINE SAND 95.3 .72 23 23 .479 70%-80% 42-44 
17 SILTY FINE SAND 62 .26 15 15 .51 50%-60% 40-42 
18 SILTY FINE SAND 52.5 .04 13 13 .541 50%-60% 40-42 
19 SILTY FINE SAND 40.6 .05 10 10 .571 40%-50% 38-40 
20 SILTY FINE SAND 54 .04 13 13 .602 50%·60% 40-42 
21 SILTY FINE SAND 56.8 .18 14 14 .633 50%-60% 40 .. 42 
22 FINE SAND 101 .41 20 20 .666 60%-70% 42-44 
23 FINE SAND 111.2 .45 22 22 .699 70%-80% 42-44 
24 FINE SAND 138.1 .57 27 27 .733 70%-80% 42-44 
25 DENSE OR CEMENTED"S. 220.6 .89 36 36 .769 >90% 44 .. 46 
26 FINE SAND 170.9 .42 34 34 .802 80%-90% 44-46 
27 SILTY FINE SAND 74.3 .26 18 18 .833 50%-60% 40-42 
28 FINE SAND 123.4 .24 24 24 .866 70%-80% 42-44 
29 FINE SAND 85.2 .08 17 17 .9 50%-60% 40-42 
30 FINE SAND 104 .33 20 20 .933 60%-70% 40-42 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CK2) STRENGTH 

(KG/CM2) 
*tt uu 

395 
598 
483 
154 

1. 78 
1.39 
2.36 

121 
141 
116 
126 
95 
112 
123 
155 
209 
136 
115 
89 
118 
124 
222 
244 
303 
485 
375 
163 
271 
187 
228 

SENSITIVITY COMPo OCR 

2.2 UD >6 
1.2 un >6 
2.2 UD >6 



e e e 

PIEZOCONE SOUNDING 
POINT STReSS-QC POINT STRESS-QC PORE PReSSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 

o KS/CMa 5000 KI/CMa 50 0 KG/CMa 1 0 S 200 0 kG/eMa 10 0 I 10 

• 
• 
• 
• 
• 
• 
• 
• 
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• PUSH IHTEFRFTED TO ADD RDD 
PH PRESSlIIE DECAY DATA MAY BE AVAILABLE 

~~--~~~~--~~ 

FILE •..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •••• 02-P23 
TEST DATE 12-01-1995 10:28: 43 



eJ2-P23 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CK2) (KG/CK2) VALUES STRESS DENSITY ANGLE HODOLUS SHEAR Sf 

31 SILTY FINE SAND 222.2 3.92 55 55 .868 >90% 44-46 488 
32 SILTY FINE SAND 176.1 2.93 44 44 .899 80%-90% 42-44 387 
33 SILTY FINE SAND 127.5 2.17 31 31 .93 70%-80% 42-44 280 
34 SILTY FINE SAND 135.1 1.81 33 33 .961 70%-80% 42-44 297 
35 FINE SAND 169.2 1.19 33 33 .994 70%-80% 42-44 372 
36 FINE SAND 347.2 3.18 69 69 1.027 >90% 46-48 763 
37 FINE SAND 350.3 3.93 70 70 1.06 >90% 46-48 770 

# N'=POINT STRESSt(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
tt FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
ttt FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS KOCH IS 3 TO 6 TIMES HIGHER 
tttt NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PEMETRATION TEST' 

e ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ....••... ENSAFE 
·MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ...••.••• 02-P24 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS U) (DEGREES) 
(RG/CH2) 

t * H 

1 SANDY CLAY 15 .45 7 7 .027 
2 SILTY CLAY TO CLAY 34.5 1.52 23 23 .054 
3 CLAY 38 1.91 38 38 .079 
4 CLAY 36.6 1.9 36 36 .104 
5 CLAY 33.5 2.15 33 33 .129 
6 CLAY 25.3 2.02 25 25 .154 
7 CLAY 23.3 1.64 23 23 .179 
8 CLAY 22.8 1.28 22 22 .204 
9 SILTY CLAY TO CLAY 23.7 .9 15 15 .231 
10 SANDY CLAY 26.2 .91 13 13 .258 

• SANDY CLAY 27.4 .81 13 13 .286 
_ CLAYEY FINE SAND 29.1 .8 11 11 .316 40%-50% 40 .. 42 
13 CLAY 21.5 1.04 21 21 .341 
14 CLAY 17.1 .95 17 17 .366 
15 CLAY 12.5 .65 12 12 .391 
16 CLAY 11.1 .65 11 11 .416 
17 CLAY 11.6 .55 11 11 .441 
18 CLAY 11.3 .49 11 11 .466 
19 SILTY CLAY TO CLAY 15.5 .52 10 10 .493 
20 SILTY CLAY TO CLAY 14.7 .59 9 9 .521 
21 CLAY 6.8 .29 6 6 .545 
22 CLAY 9.3 .34 9 9 .57 
23 SANDY CLAY 19.1 .51 9 9 .598 
24 SANDY CLAY 11.3 .31 5 5 .625 
25 SILTY CLAY TO CLAY 9.7 .29 6 6 .652 
26 CLAYEY FINE SAND 23.6 .51 9 9 .683 <40% 34-36 
27 CLAYEY FINE SAND 15.3 .27 6 6 .714 <40% 32-34 
28 SANDY CLAY 15 .3 7 7 .• 741 
29 CLAYEY FINE SAND 22 .42 8 8 .772 <40% 34 ... 36 
30 CLAYEY FINE SAND 31.2 .75 12 12 .803 dO% 36-38 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CH2l STRENGTH 

(KG/CH2) 
H* H** 

.93 
2.14 
2.36 
2.27 
2.07 
1.56 
1.43 
1.39 
1.44 
1.6 
1.67 

64 
1.29 
1.01 
.72 
.63 
.66 
.64 
.9 
.84 
.35 
.5 
1.11 
.62 
.51 

51 
33 

.83 
48 
68 

SENSITIVITY COMPo OCR 

3.3 .01 >6 
2.2 UD >6 
1.9 UD >6 
1.9 UD >6 
1.5 UD >6 
1.2 UD >6 
1.4 UD >6 
1.7 UD >6 
2.6 UD >6 
2.8 .02 >6 
3.3 .02 >6 

2 UD 6 
1.7 .01 6 
1.9 .02 6 
1.7 .02 6 
2 .02 6 
2.3 .02 6 
2.9 .01 6 
2.4 .01 6 
2.2 .03 3 
2.6 .02 3 
3.7 .01 6 
3.6 .02 3 
3.2 .02 3 

4.8 .01 6 
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PIEZOCONE SOUNDING 
POINT STRESS-QC POINT STRESS-QC PORE PRESSURE-U A-PACTOR LOCAL FRICTION-P PRICTION RATIO- FR 

o ka/cM- 500 0 kl/CMa 50 0 ka/cMa t 0 S 200 D Ka/CMa to 0 s 10 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PUSH INTEFRPTED Ta ADD ROD 
• PlIIE PIIESStIE DECAY DATA MAY BE AVAIl.AII.E 

FILE ••.••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' ••.. 09-P09 
TEST DATE 12-17-1995 13: 4~ 14 



_,9.r09 CONTUUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' 
FEET TYPE (KG/C!2) (KG/CK2) VALUES 

31 SlLrY FIlE SAID 69.5 .74 17 17 
32 SILTY TO CLAYEY F.S. 58.4 .84 19 19 
33 CLAYEY FINE SAID 40.8 .76 16 16 
34 SILTY TO CLAYEY F.S. 33.9 .47 11 11 
35 CLAYEY FINE SAND 35.S .88 14 14 
36 SILTY TO CLAYEY F.S. 50.3 .95 16 16 
37 SILTY TO CLAYEY F.S. 72.9 1.16 24 24 
38 SILTY FINE SAND 84.8 1.11 21 21 
39 SILTY FINE SAND 71. 7 .68 17 17 
40 SILTY FINE SAND 73.3 .3 18 18 
41 FINE SAND ISS.1 .25 31 31 
42 FINE SAND 123.9 .22 24 24 

# 
* 

N':POINT STRESS*(.2+.04 t FRICTION RATIO) 
NORMALLY CONSOLIDATED SANDS 

VERTICAL RELUIVE 
STRESS DEISln 

.896 40%-50% 

.927 40\-50% 

.958 <401 

.988 dOt 
1.019 <40% 
1.05 <40% 
1.081 40%-50% 
1.111 50%-601 
1.142 40%-50% 
1.173 40% .. 50% 
1.206 701-801 
1.239 60%-70% 

FOR OVERCONSOLIDATED SAKDS,SLIGlfLY REDUCE ABOVE FRICTION lKGLES 

FRICfIOR YOUKGS 
OGLE KODOLUS 

38-40 152 
38-40 128 
36-38 89 
34-36 74 
34-36 78 
36-38 110 
38-40 160 
38 ... 40 186 
38-40 157 
38-40 161 
42 ... 44 341 
40-42 272 

** 
t** 
**** 

FOR OVERCONSOLIDATED SANDS, YOUNG'S KODULUS KAY BE AS KOCI AS 3 TO 6 TIKES IIGHER 
NI OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NI OF 17 IS SUGGESTED 

UKDRlIRD SElSIfIVIfY COMPo 
SIEAR Sf 

_ 
THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAKPANELLA IN TIE HANDBOOK· 

'GUIDELINES FOR USE liD INTERPERTATION OF TIE ELECTRONIC COlE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELArIONS DEVELOPED BY II-SITD TECINOLOGY HAVE ALSO BEEN OSED IN CO!PDTING TIE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISIED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME ••....... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ••••••••. 09-P14 

DEPTH SOIL BEHAVIOR PT LF N N' 
FEET TYPE (KG/CII2) (KG/CM2) VALUES 

t 

1 CLAY 46.4 2.37 46 46 
2 SILTY TO CLAYEY F.S. 134.8 3.94 44 44 
3 SILTY TO CLAYEY F.S. 128.2 3.79 42 42 
4 CLAYEY FINE SAND 67.2 2.54 26 26 
5 CLAY 45.8 2.48 45 45 
6 CLAY 27 1.61 27 27 
7 SOFT CLAY 8.7 1.04 8 8 
8 SOFT CLAY 1.4 .73 1 1 
9 CLAY 6.7 .5 6 6 

• son CLAY 
2.6 .87 2 2 

SOFT CLAY 1.3 1.25 1 1 
SOFT CLAY .4 1.39 0 0 

13 SOFr CLAY 3.5 1.35 3 3 
14 SOFT CLAY 2.1 1.21 2 2 
15 SOFT CLAY .2 1.01 0 0 
16 SOFT CLAY 2.2 .9 2 2 

# 
* 

N1:POIIT STRESS*(.2+.04 t FRICTION RATIO) 
NORMALLY CONSOLIDATED SABDS 

VERTICAL IELAfIVE 
EFFECTIVE DEISITY 
STRESS '(I) 
(KG/CII2) 

'* 

.024 

.055 >901 

.086 >901 

.117 701-80% 

.142 

.167 

.183 

.199 

.224 

.24 

.256 

.272 

.288 

.304 

.32 

.336 

FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTiON ANGLES 

FRICnON 
ABGLE 
(DEGREES) 

tt 

>48 
>48 
>48 

YOUIGS 
MODULUS 
(KG/a2) 

U'* 

296 
282 
147 

** 
*** 
u** 

FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE IS MUCH AS 3 TO 6 TIMES HIGHER 
NK OF 16 U~ED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

OKDRAI.ED 
SHEAR 
STRENGTS 
(KG/CH2l 

u** 

2.89 

2.84 
1.66 
.51 
.05 
.38 
.12 
.04 

-.02 
.17 
.08 

-.04 
.08 

SENSIfIVIfY COMPo 

1.9 UD 

1.8 UD 
1.6 UD 
.8 UD 
.1 UD 
1.3 .03 
.3 UD 
.1 UD 
0 UD 
.2 UD 
.1 UD 
0 UD 
.2 UD 

THE ABOVE DATA WAS COMPOTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR OSE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SIru TECINOLOGY HIVE ALSO BEEN USED IN COKPUTING TIE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHROLOGY TO CONTINUALLY UPGRADE AND KODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 

>6 

>6 
>6 
6 
1-1.5 
6 
1-1.5 
1 
<1 
3 
1-1.5 
<1 
1 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ••••••••. 09-P14A 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/C!2) (KG/C!2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (I) (DEGREES) 
(KG/C!2) , t *t 

I CLAYEY FINE SAND 66.7 2.15 26 26 .03 701-801 >48 
2 SILTY TO CLAYEY F.S. 114.3 3.04 38 38 .061 >90% >48 
3 CLAYEY FINE SAND 121.5 3.73 48 48 .092 >901 >48 
4 CLAYEY FINE SAND 90 2.74 36 36 .123 70t-80% >48 
5 CLAYEY FINE SAND 55.4 1.91 22 22 .153 601-70% 46-48 
6 SANDY CLAY 47.1 1.66 23 23 .181 
7 CLAY 24.9 1.38 24 24 .206 
8 CLAY 12 1.27 12 12 .23 
9 SOFr CLAY 6.5 1.26 6 6 .247 

, SOFT CLAY 8 1.36 8 8 .263 
SOFT CLAY 12.2 1.44 12 12 .279 

. _ CLAY 14.8 1.59 14 14 .304 
13 SOFT CLAY 14.4 1.71 14 14 .32 
14 CLAY 14.1 1.39 14 14 .345 
15 CLAY 13.9 1.26 13 13 .37 
16 CLAY 13.3 1.11 13 13 .395 
17 SOFT CLAY 9.6 1.06 9 9 .411 
18 SOFT CLAY 9.4 1.1 9 9 .427 
19 SOFT CLAY 3.1 .99 3 3 .443 
20 SOFT CLAY 1.4 1.03 1 1 .459 
21 SOFT CLAY 2."3 1.16 2 2 .475 
22 SOFT CLAY 1.9 1.01 1 1 .491 
23 SOFT CLAY 3.1 1 3 3 .507 
24 SOFT CLAY 5.8 1.08 5 5 .524 
25 CLAY 10.5 .91 10 10 .548 
26 CLAY 12 .87 12 12 .573 
27 CLAY 11 .77 11 11 .598 
28 SOFT CLAY 7.3 .76 7 7 .614 
29 SOFT CLAY 4.9 .74 4 4 .63 
30 SOFT CLAY 6.1 .7 6 6 .647 

• 

YODNGS DNDRAINED 
!ODULUS SHEAR 
(KG/CHl) STRERGTH 

(KG/C!2) 
**t ***t 

146 
251 
267 
198 
121 

2.92 
1.53 
.72 
.37 
.46 
.72 
.88 
.85 
.83 
.81 
.77 
.54 
.52 
.12 
.02 
.07 
.04 
.11 
.28 
.57 
.66 
.59 
.36 
.21 
.28 

SENSITIVITY CO!P. OCR 

2.8 .01 >6 
1.7 00 >6 
.9 .02 6 
.5 UD 6 
.5 UD 6 
.8 00 6 
.9 .01 6 
.8 UD 6 
1 .01 6 
1 .01 6 
1.1 .01 6 
.9 UD 6 
.8 DD 6 
.3 UD 1-1.5 
.1 OD <1 
.2 UD 1 
.1 OD <I 
.3 UD 1 
.5 UD 3 
1.1 .02 6 
1.3 .02 6 
1.4 .02 3 
.9 UD 3 
.6 UD 1-1.5 
.8 UD 1-1.5 



e e e 

PIEZOCONE SOUNDING 
POINT STRESS-gC POINT STRESS-gC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 

o Kl/cM- 5000 KalcMa 50 0 KllCMa I 0 I 200 0 Ka/CMa 10 0 I to 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• - . 

PlBt INTEIRPJED TO AlII RlII 
• PlIIE fIRESSlIIE DECAY DATA MAY BE AYAll.AII.E 

FILE ••...• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •••• 09-Pi7 
TEST DATE 12-17-1995 09: 18: 17 



eJ9-P17 CONTUDED ENSAFE 

DEPfB SOIL BEBAVIOR PT LF N N' 
FEET TYPE (KG/CM2) (KG/CH2) VILUES 

31 CLAYEY FINE SAND 34.1 .55 13 13 
32 SILTY TO CLAYEY F.S. 65 .75 21 21 
33 SILTY TO CLAYEY F.S. 64.9 .97 21 21 
34 SILTY FINE SUD 86 1.09 21 21 
35 FINE SAND 105.7 .9 21 21 
36 FINE SAND 91 .27 18 18 
37 FINE SAND 77.S .15 15 15 
38 FINE SAND 90.4 .28 18 18 
39 FINE SAND 145.3 .9 29 29 
40 FINE SAND 199.2 1.47 39 39 
41 FINE SAND 207.1 1.59 41 U 
42 FINE SAND 118.3 .48 23 23 
43 DENSE OR CEMENTED S. 220.1 .73 36 36 
44 DENSE OR CEKENTED S. 262.9 .96 43 43 

# N':POINT STRESS*(.2+.04t FRICTION RATIO) 
NORMALLY CONSOLIDA!ED SlKDS 

VERTICAL RELAfIVE 
St'RESS DENSITY 

.87 <40% 

.901 40%-50% 

.931 COI-501 

.962 501-601 

.995 601-701 
1.028 50%-60% 
1.062 401-501 
1.095 501 .. 601 
1.128 701-801 
1.161 801 .. 901 
1.195 801-901 
1.228 60%-701 
1.264 80%-90% 
1.301 >90% 

* 
** FOR OVEReONSOLIDArED SlRDS,SLIGBTLY REDUCE ABOVE FRICTION ANGLES 

FRICTION YOUNGS 
lKGLE HODULUS 

36-38 75 
38-40 143 
38-40 142 
40-42 189 
40-42 232 
40-42 200 
38-40 170 
40-U 198 
42-44 319 
42-44 438 
42-44 455 
40-42 260 
42-44 484 
44-46 578 

e:::. FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIHES IIGIER 
ilK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

UNDRAIKED SENSIfIVIfY COMP. 
SHEIR Sf 

THE ABOVE DATA WAS COMPUTED FOLLOVING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. ClHPANELLA IN TBE HAHDBOOK 
'GUIDELIHES FOR USE AND IHTERPERTATION OF TBE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECINOLOGY lAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS TIE POLICY OF IH-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCI AND LOCAL EXPERIENCE GROWS. 

OCR 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME .••....•• 09-P21 

DEPTH SOIL BEHAVIOR PT LF N NI VERn CAL RELAfIVE FR I CfI ON 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/C!2) 

# * ** 

1 SILTY TO CLAYEY F.S. 56.1 .89 18 18 .03 701-801 >48 
2 SILTY TO CLAYEY F.S. 54.8 .88 18 18 .061 701-801 >48 
3 SILTY TO CLAYEY F.S. 69 1.23 23 23 .092 70%-801 >48 
4 SILTY TO CLAYEY F.S. 72.7 .98 24 24 .123 701-801 >48 
5 SILfY fO CLAYEY F.S. 73.5 1.17 24 24 .153 70%-80% 46-48 
6 CLAYEY FINE SAND 56.7 1.28 22 22 .184 60%-70% 44-46 
7 SILTY TO CLAYEY F.S. 65.9 1.28 21 21 .215 701-80% 44 ... 46 
8 SILTY TO CLAYEY F.S. 47.2 .93 15 15 .246 601-701. 42 .. 44 
9 CLAYEY FINE SAND 33.5 .64 13 13 .276 50%-601 40-42 
10 CLAYEY FINE SAND 24.6 .34 9 9 .307 40%-50% 38-40 

~:LAYEY FIlE SAID 21. 7 .27 8 8 .338 <40% 38-40 
CLAYEY FINE SAND 27 .61 10 10 .369 40%-50% 38-40 

13 CLAYEY FINE SAND 32.8 .54 13 13 .399 40%-50% 40-42 
14 SILTY TO CLAYEY F.S. 30 .4 10 10 .43 401"'501 38-40 
15 CLAYEY FINE SAND 18.2 .12 7 7 .461 dO% 36-38 
16 SANDY CLAY 7.5 .09 3 3 .488 
17 SANDY CLAY 6.4 .1 3 3 .516 
18 SENSITIVE FINE GRAIN 7.9 .04 3 3 .538 
19 CLAYEY FINE SAND 16.3 .26 6 6 .568 <40% 34-36 
20 SILTY TO CLAYEY F.S. 2!.4 .15 7 7 .599 <401 34-36 
21 CLAYEY FINE SAND 21:3 .26 8 8 .63 <40% 34-36 
22 CLAYEY FINE SAND 18.3 .17 7 7 .661 dOl 34-36 
23 CLAYEY FINE SAND 28.7 .59 11 11 .692 <40% 36-38 
24 SILTY TO CLAYEY F.S. 40.5 .5 13 13 .722 <40% 38-40 
25 SILTY TO CLAYEY F.S. 30.4 .11 10 10 .753 <40% 36-38 
26 SILTY TO CLAYEY F.S. 21.7 .01 7 7 .784 <401 34-36 
27 CLAYEY FINE SAND 14.5 .04 5 5 .815 <40% 30-32 
28 SILTY TO CLAYEY r.s. 28.1 .07 9 9 .845 <40% 34-36 
29 SILTY TO CLAYEY F.S. 28.5 .09 '9 9 .876 <401 34-36 
30 SILTY TO CLAYEY F.S. 34.2 .21 11 11 .• 907 <401 36-38 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CII2) 
*tt **** 

123 
120 
151 
159 
161 
124 
144 
103 
73 
54 
47 
59 
72 
66 
40 

.4 

.33 

.42 
35 
47 
46 
40 
63 
89 
66 
47 
31 
61 
62 
75 

SENSITIVITY COMPo OCR 

7.7 .03 3 
5.8 .02 3 
17.1 .02 3 
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IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ...••.... 14-P05 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CII2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
1 SILTY FINE SAND 175.2 2.9 43 43 .03 >90% >48 
2 DENSE OR CEMENTED S. 246 1.23 41 41 .067 >90% >48 
3 SILTY FINE SAND 96.1 1.38 24 24 .098 80%-90% >48 
4 CLAYEY FINE SAND 70.2 1.8 28 28 .128 70%-80% >48 
5 CLAYEY FINE SAND 57.1 1.35 22 22 .159 60%-70% 46-48 
6 CLAYEY FINE SAND 44.4 1.07 17 17 .19 60%-70% 44-46 
7 CLAYEY FINE SAND 44.2 .9 17 17 .221 60% .. 70% 42 .. 44 
8 CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-60% 42-44 
9 SILTY TO CLAYEY F.S. 36 .49 12 12 .282 50%-60% 42-44 

• SILTY TO CLAYEY F .5. 39.1 .56 13 13 .313 50% .. 60% 40-42 
CLAYEY FINE SAND 36.7 .77 14 14 .344 50%-60% 40-42 

, SILTY TO CLAYEY F.S. 45.9 .92 15 15 .375 50%-60% 40 .. 42 
13 CLAYEY FINE SAND 55.9 1.42 22 22 .405 60%-70% 42-44 
14 SILTY TO CLAYEY F.S. 77 1.9 25 25 .436 70%-80% 42-44 
15 SILTY TO CLAYEY F.S. 67.8 1.41 22 22 .467 60%-70% 42-44 
16 SILTY TO CLAYEY F.S. 50.4 .79 16 16 .498 50%-60% 40-42 
17 SILTY TO CLAYEY F.S. 46 .62 15 15 .528 40%-50% 40-42 
18 SILTY TO CLAYEY F.S. 44.6 .47 14 14 .559 40%-50% 38-40 
19 SILTY TO CLAYEY F.S. 42.9 .3 14 14 .59 40%-50% 38-40 
20 SILTY TO CLAYEY F.S. 42.4 .47 14 14 .621 40%-50% 38-40 
21 SILTY TO CLAYEY F.S. 44~6 .49 14 14 .651 40%-50% 38 .. 40 
22 SILTY TO CLAYEY F.S. 35 .4 11 11 .682 <40% 36 .. 38 
23 SILTY TO CLAYEY F.S. 44.9 .72 14 14 .713 40% .. 50% 38 .. 40 
24 SILTY TO CLAYEY F.S. 32.1 .31 10 10 .744 <40% 36 .. 38 
25 CLAYEY FINE SAND 44.4 .89 17 17 .775 <40% 38-40 
26 CLAYEY FINE SAND 31.2 .69 12 12 .805 <40% 36-38 
27 CLAYEY FINE SAND 34.1 .91 13 13 .836 <40% 36-38 
28 SILTY FINE SAND 31 0 7 7 .867 <40% 34-36 
29 SILTY FINE SAND 51.9 0 12 12 .898 <40% 38-40 
30 SILTY TO CLAYEY F.S. 148.4 3.21 49 49 .928 70%-80% 42-44 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
*** t*** 

385 
541 
211 
154 
125 
97 
97 
84 
79 
86 
80 
100 
122 
169 
149 
110 
101 
98 
94 
93 
98 
77 
98 
70 
97 
68 
75 
68 
114 
326 

SENSITIVITY COMPo OCR 

--



t
III 
111 
IL 

e e e 

PIEZOCONE SOUNDING 
POINT STRESS-QC POINT STRESS-IC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 

o Ka/CM- 500 0 Ka/cN- 50 0 Ka/cN- 1 0 • 200 0 Ka/cN- SO 0 • 10 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PIBt lNTEIIIPTED TO All) III) 
• AlE PfESSlIE IEAY DATA MAY IE AYAD.AIl.E 

FILE •• ~ • • • ENSAFE 
MEMPHIS NSA 
MILLINBTON TENNESSEE 

SOUNDING •••.• 14-P06 
TEST DATE 11-07-1995 17:29:26 



e14-P06 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 SILTY TO CLAYEY F.S. 218.4 5.26 72 72 .929 >90% 44-46 480 
32 SILTY TO CLAYEY F.S. 127.3 2.56 42 42 .96 60%-70% 42-44 280 
33 SILTY TO CLAYEY F.S. 170.6 3.54 56 56 .991 70%-80% 42-44 375 
34 SILTY TO CLAYEY F.S. 136.6 3.05 45 45 1.022 70%-80% 42-44 300 
35 SILTY TO CLAYEY F.S. 107.8 2.25 35 35 1.052 60%-70% 40-42 237 
36 CLAYEY FINE SAND 86.1 2.56 34 34 1.083 50%-60% 38-40 189 
37 CLAYEY FINE SAND 102.2 2.88 40 40 1.114 50%-60% 40-42 224 
38 SILTY TO CLAYEY F.S. 148.4 3.41 49 49 1.145 70%-80% 42-44 326 

# N':POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
**** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

e 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 
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PlBt INTEIIIP1'aJ TO All) III) 
• PCIE PIESSlIE IEAY DATA MAY BE AVAIUIl.E 

_L--...... --', I 14.' , 

FILE...... ENSAFE 
MEMPHIS NSA 
MILLINSTON TENNESSEE 

SOUNDINS f •.•• B5-P01 
TEST DATE 11-08-1995 11:2~5B 



_is-POl CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N H' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COKP. 
FEET TYPE (KG/CK2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 SILTY FINE SAND 159.3 2.76 39 39 .956 70% .. 80% 42-44 350 
32 SILTY FINE SAND 248.2 3.77 62 62 .986 >90% 44-46 546 
33 SILTY FINE SAND 137.3 2.22 34 34 1.017 70%-80% 42-44 302 
34 FINE SAND 183.6 1.22 36 36 1.05 80%-90% 42-44 403 

# N':POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
**** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

_ 
ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

OCR 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ..••..... 65-P06 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
FEET TYPE (KGjCM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * u 

1 SILTY CLAY TO CLAY 39.5 1. 74 26 26 .027 
2 CLAY 49.9 2.97 49 49 .052 
3 SANDY CLAY 68.4 2.77 34 34 .079 
4 SANDY CLAY 44.9 1.55 22 22 .106 
5 SILTY TO CLAYEY F.S. 35 .29 11 11 .137 60%-70% 44-46 
6 SILTY TO CLAYEY F.S. 44.5 .8 14 14 .168 60%-70% 44-46 
7 SILTY TO CLAYEY F.S. 40.6 .57 13 13 .199 60%-70% 44-46 
8 SILTY TO CLAYEY F.S. 37.5 .2 12 12 .23 50%-60% 42-44 
9 SILTY FINE SAND 36 .05 9 9 .26 50%-60% 42-44 

• SILTY FIHE SAND 37.6 .04 9 9 .291 50%-60% 42-44 
SILTY FINE SAND 39.1 .11 9 9 .322 50%-60% 40-42 
SILTY FINE SAND 42 .03 10 10 .353 50%-60% 40-42 

13 SILTY FINE SAND 60.9 .26 15 15 .383 60%-70% 42-44 
14 SILTY FINE SAND 64.3 .3 16 16 .414 60%-70% 42-44 
15 SILTY FINE SAND 76.1 .67 19 19 .445 70%-80% 42-44 
16 SILTY FINE SAND 63 .44 15 15 .476 60%-70% 42-44 
17 SILTY TO CLAYEY F.S. 92 1.39 30 30 .506 60%-70% 42-44 
18 SILTY FINE SAND 66.4 .45 16 16 .537 50%-60% 40-42 
19 SILTY FINE SAND 46.9 .15 11 11 .568 40%-50% 40-42 
20 SILTY TO CLAYEY F.S. 32.1 .17 10 10 .599 <40% 36-38 
21 SILTY TO CLAYEY F.S. 33J .15 11 11 .629 <40% 36-38 
22 SILTY FINE SAND 43.7 .02 10 10 .66 40%-50% 38-40 
23 SILTY FINE SAND 94.7 1.03 23 23 .691 60%-70% 42-44 
24 FINE SAND 191.2 2.28 38 38 .724 80%-90% 44-46 
25 SILTY FINE SAND 181.1 2.97 45 45 .755 80%-90% 44-46 
26 SILTY TO CLAYEY F.S. 240.2 6.24 80 80 .786 >90% 44-46 
27 FINE SAND 468.2 7.43 93 93 .819 >90% >48 
28 FINE SAND 435.9 5.27 87 87 .852 >90% 46-48 
29 FINE SAND 486.7 6.91 97 97 .885 >90% >48 
30 DENSE OR CEMENTED S. 399.6 2.76 66 66 .922 >90% 46-48 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
u* **** 

2.46 
3.11 
4.26 
2.79 

77 
97 
89 
82 
79 
82 
86 
92 
133 
141 
167 
138 
202 
146 
103 
70 
73 
96 
208 
420 
398 
528 
1030 
958 
1070 
879 

SENSITIVITY CaMP. OCR 

2.2 UD >6 
1.6 UD >6 
2.4 0 >6 
2.8 .01 >6 

: --
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Geotechnical Analyses 
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SOIL BORINGIMONITORING WELL LOGS 
AND 

GEOTECHNICAL LABORATORY RESULTS 



EnSafelAllen & Hoshall Boring 00250029-

1 
§ 

~ GEOLOGIC rESCRIPTION I 
I IE ~ ~ 

(0-35') Upper Alluvium (see descriPtions below). 
BG 

(0-3.5') 5011 and roots. 
OL 

56 BG 

(3.5-16') Silt (see descriptions below). 

BS (3.S-S') Silt, moderate yellowish-brown mottled with light olive gray, with 
considerable iron staining. 

BS (6-t6') Silt, olive gray to light oljve gray mottled with moderate 
yellowish-brown. 

SG 
ML 

2 70 BG Moist from 12' to 16'. 

SG Contains Iron-manganese nodules from 13' to 16'. 

BG Mottled with dark yellowish-orange near 16'. 

No description available, collected Shelby tube from 16' to 19' for 
100 BS geotechnical analysis. 

BG 
(19-30') Silt (see descriptions below). 

(19-2e') Silt, olive gray to greenish-gray, with a very few snail fragments, 
SG moist. 

With very fine sand below 22'. 

4 100 BS Contains roots below 23'. 

ML 
Contains iron-manganese nodules from 24' to 26'. 

BG 

(26-30') Silt, sandy (very fine-grained), olive gray to greenish-gray 

BS becoming light olive gray near 30', contains snail shell fragments, moist. 

Large piece of wood at 28', 

BS Percentage of sand increases near 30'. 

Page 10(2 



EnSafe/ Allen & Hoshall Boring 00250030 
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20 

EnSafe/ Allen & Hoshall Monitoring Well 002G01UA 

2 

ML 

3 

GEOLOGIC CESClUPTION 

(0-27') Upper Alluvium (see descriptions 
below). 

Clayey silt, moderate yellowish brown to light 
brown. 

Some organics and Iron staining (5'-6'). 

Clayey silt, moderate yellowish brown, moist, 
abundant organic and iron specks from 6' to la' 
becoming less frequent from 10' to Ie'. 
speckles. 

Clayey silt, oliye green with dark yellowish 
orange mottling. 

Silt, light olive gray to greeenish-gray, wet at 
20', some minor sand 25' to 26', sulfur-like odor. 

Same as above, shell and small snail fragments, 
organic debris 

Boring terminated at 27'. Note: No samples were 
collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G01DA. 

WELL DIAGRAM 

Q 
.e 
." 
to u 
U 
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CL 

0 • 
~ 
U 
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16 
OJ 
." 
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OJ 
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Ii 
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o 
N 
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• 
En Sa fe/ Allen & Hoshall Monitoring Well 002G01DA 

5 30 9G 

6 120 86 

7 100 8G 

GEOLOGIC I:ESCRIPTION 

(39-48') Sand and gravel. light 
yellowish-brown. Contact is approximate; 
location unceratln due to poor return In the core 
barrel. 

Sand. light yellowish-brown. gravel from 48' to 
56'. 

Sand and gravel, light yellowish brown. 

Gravel is up to 3" diameter. 

Cockfield Formation: Silty fine-grained sand, tan 
to light brown at contact. Changes to 
medium-gray, silty and clayey fine-grained sand 
below, micaceous. moUled with light brown silt 
and fine sand. 

Soil boring terminated at 66'. 

WELL DIAGRAM . 

.s; 
u 
(J) 

ci -
t 
~ 
ILl 
t> 
II) 

(..) 

> 
Q. 
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EnSafe/Allen & Hoshall Monitoring Well 002G02UA 

ProjeCt NSA Nt!!tTptIs Locatiat /tIIngton, TN SWJl2 - Southsit:Je Landfl 

Project No.: KJ6-08420 SI..r1ac:e Elevation: 267.43 feet msI 

StCl'ted at 1150 on 2-12-96 TOC Elevatiat 269.57 feet msI 
Caq)leted at 1230 00 2-12-96 Depth to Grandwater: 0.64 teet Measll'ed: 4/8/96 

[)'Iilg Method: Rotasaic - 4" CtXe baTeI mide ff' casTIg GrCUldwater EleVation: 258.93 feet msI 

[)ring ~y: AIince Enwarnental, Inc. Tota Depth: 27.0 feet 

Geologst Q LadcI. H. Pa'ks 

30-

35-

40-

45-

50-

WeI Screen: IT to 27 feet 

GEOLOOIC IESCJUPTION 

ML (28-27') Same as above. becoming mottled with 
olive gray material. 

Soil boring terminated at 27', Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G020A. 

, 
S 

~ 

240.4 

W8.L DIAGRAM 

I : :.: 
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.1 ---.+ 
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16 
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'" 52 
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EnSafe/Allen & Hoshall Monitoring Well 002G02DA 

ProieCt: NSA /tIetTJ:hs Loc:aticrt Mlngton. TN. SWltl2 - Southside LtndfI 

ProjeCt No.: 1J6-08420 Su1ace Elevation: 267.09 feet msI 

Sta1ed at 0145 en 2-1-96 TOC Elevatim: 269.56 feet msI 
C~ed at 0843 on 2-1-98 Depth to GrOlJ'ldwater: 9.14 feet Meastsed: 4/8/96 

D'1nQ Method: Rotascnc - 4" core bareI tISide 8" cash{} Gra.ndwater EleVation: 259.82 teet msJ 

Geologst D. Ladd, "'- Pa1cs 

\ 

30- I 

Total Depth: 56.0 feet 

Wei Saeen: 41 to 51 teet 

WELL DIAGRAM i ~ GEOLOGIC CESCRIPTION 1 
I~~~----------~~~--~ 

ML (28-27') Same as above, becoming moUled with 
olive gray, ~r-~--__ ~~~ __________________________ ~~4n1 
(27-30') Sandy slit. olive gray. moist. 

ML 

r----lf-----------------------------I-2:37.1 

4 

SM (30-31') Silty sand; medium to coarse-grained, 
100 BG ~~--+-.., olive gray. wet. wood at 30', r~36.1 ~ ______________________________ _J 

I 

35-

40-

5 100 BG 

rt-M_L-t"""'-.:..(3_1-_3~2~')..:S..:.a_nd.::.:y:...s .... iI.:.:t:....:o .... li.:..:ve:..g:.r..:a~y.:...m .... 0 .... iS..:.t.:..-______ ---f"i235.1 

SM (32-33') Silty sand: medium to coarse-grained 
~~-..... with small diameter gravel, olive gray, wet, wood rf.e34.1 

ML 

at 33', ~ ______________________________ -J 

(33-37,5') Silt (see descriptions below). 

(33-36') Clayey slit. Olive gray with some snail 
shell fragments, moist. 

Some greenish-gray color material at 33.5'. 

(38-37.5') Same as above, becoming Slightly 
~~_~,~sa_n_d_y· ____________________________ _'~~1 

~: ~( - (38-53') Deeper Alluvium (see descriptions -""'I 
o:~ ~w rv a.w.. below). 
0: .-( GW 
, . ~ (38-40.5') Sand and gravel; sand is fine to 

'" J coarse-grained. gravel is up to 0.5" in longest r 226.6 
t-

o \, dimension, light olive gray to olive gray. with 
b olive gray clay seams, wet. Wood at 38.5' and 
C 40', 

Pc ~ '--(4-0-.5---4-5'-) -S-ilt-y-S-an-d-an-d-g-r-aV-e-I;-s-a-nd--is-c-o-ar-s-e....J 

h to very coarse- grained, gravel is up to l5" In 
IV longest dimension: mostly olive gray at 40.5' ~ 

•• ~ becoming moderate yellowish-brown mottled with ~ 

~:.~ ,0 SW light gray below, wet./ r ~~222.111 _UQ.:o>o"': 
Becoming lighter in color near 45', I,.. 

"-,, 

'.::',: 
':-": 
, - ' 

,"-" 

",::',: 

, - , 
, - ' 

,,_ .. 
~:: ·4: 
':-'; 

• - ,0 

-f-o 
j 

" i 
." 

o 
C'I ...... 
52 

-~ 

Page 2 of 3 



EnSafelAllen & Hoshall Monitoring Well 002603UA 

• 4 
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EnSafelAllen & Hoshall Monitoring Well 002G03DA 

ProjeCt N5A Metft;Iis Locatioo: Uli'lgton. TN. SHI4JfI2 - Southside Lindfl 

Project No.: KJ6-oB420 Mace Elevation: 267.8 feet msI 
Sterted at 015 on 2-6-96 TOC Elevatia'1: 269.62 feet msI 
CaTpleted at 1150 on 2-6-96 Depth to GrOllldwater: nSf feet Meastred: 4/8/96 

D'1ng Method: Rotasaic - 4" core birreJ iJSide 6" casi'Ig GrCltJ'ldWater Elevation: 258.71 feet msJ 

D'1i'lg COnpany: AIEnCe Envrarnentti, Inc. Total Depth: 60.0 feet 

Geaogst Q Ladd, IV. Perks wei Screen: 38 to 48 feet 

§ 

I GEOLOGIC CESCRIPTION W8..L DIAGRAM 

• 20- Iron-manganese nodules below 20', becoming 
more moist with scattered shell fragments. 

3 65 BG C» 
II: 
(i; 
co u 

ML Becoming slightly sandy below 22'. 
u 
> a.. :; 
0 0 
~ ... 
.&. 

OJ 

f.) 
CI) 

e 
N 

Wood fragment at 25.5'. 

25-

-
(26-30') Sandy and clayey silt with 

I 
iron-manganese nodules. Wood fragments from 
28' to 29'. 

l 

I \ .=38.2 • 0 .. '.0 
(29-48') Deeper Alluvium (see descriptions ,:·0 

0:, ':0 SW below). 
':·0 

30- - .. 
-~ .... --
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EnSafe/ Allen & Hoshall Monitoring Well 002G03DA 

7 121 BG ~p.;;f.-~ 

8 110 BG 

GEOLOGIC rESCRIPTION 

(45.5-46') Sand: fine to medium-grained, light 
gray with some pinkish-gray. 

(46-46.5') Sand, medium to coarse-grained, and 
gravel; moderate yellowish-brown, wet. 

(46.5-48', Sand, medium to very 
coarse-grained, and gravel; Olive-gray color, 
wet. Bottom 3" Is moderate yellowish-brown 
sand and gravel, with gravel piece up to 3" in 
longest dimension. 

(48-54') Cockfield Formation: Sand; 
fine-grained . 

(48-49.5') Light gray. 

(49.5-50') Dusky yellow. 

(SO-54') Light gray. 

(54-60') Clay (see descriptions below). 

(54-58') Silty and sandy clay: olive gray with 
sand seams, olive gray, dark yellowish-orange 
sand at top. Lignite seam near 5S'. 

(58-60') Clay: olive gray in color • 

Terminated soil boring at 60'. 

WB.L DIAGRAM 

16 
OJ 
." 

OJ 

=E 
o c 
OJ 
.Q 
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10 

30 

EnSafe/ Allen & Hoshall Monitoring Well 002G05UA 

ML 
2 

3 

ML 

GEOLOOIC [ESCRIPTION 

(0-27') Upper Alluvium (see descriptions 
below). 

(0-1S.S') Slit; moderate yellowish-brown mottled 
with some light olive gray material. Contains 
sattered iron-manganese nodules. 

Slightly moist near 11'. 

Becoming mottled with some dark greenish-gray 
material near 14'. 

Increase In percentage of Iron-manganese 
nodules near 15.5'. 

(15.5-26') Silt, dark greenish-gray. slightly 
moist. 

Becoming light olive gray to greenish gray with 
depth. 

Snail shell fragments near 20', 

No description available due to no sample 
recovery from 26' to 27'. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GOSDA. 

WELL DIAGRAM 
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EnSa tel Allen & Hoshall Monitoring Well 002G05DA 

ProjeCt N5A Net1J;JIis Loc:aticrl: ~on, TN. SWJ#2 - Southside LEIJdfI 

Project No.: lJ8-08420 Slrface E1evatiOO: 267.8 feet msJ 

Stcrted at 0850 cn2-5-96 TOC Elevatiat 269.33 feet msJ 
Car.,eted at mo on 2-5-96 Depth to GrOllldwater. 12.99 feet Meaued: 4/8/98 

D'~ Method: Rotasa7ic - 4" core bIneI hside fI' casi'Ig GrCUldWater EleVation: 256.34 feet msJ 

S:l ~ i I § ! ~i g i ~i i I I ~~ ::J (J) I (J) lit ~ ~ 

l 
BG 

BG 

20-

ML 
3 75 BG 

BG 

25- BG 

,~ 

!:!!:. 

0 

r---

~-~ BG t:tJ.. 
SP 

!"'--' 

Total Depth: 55.0 feet 

Wei Saeen: 40.5 to 50.5 feet 

GEOLOGIC [EscmPTION 

1"10."' C'a~C' In ~C'I or .ron- -
~,-no_d_ul_es_~ __ a_r1_5_,5_'· __________________ -,r~V 

(15.5-26') Slit (see descriptions below). 

Oark greenJsh-gray. slightly moist. 

Becoming light olive gray to greenish-gray with 
depth, 

Snail shell fragments near 20', 

No description available due to no sample 
recovery, 

(28-34') Silt and very-fine grained sand with 
rare snail shell fragments. moist. 

-,412 

,,39,2 

WELL DIAGRAM 

a ..e 
(I) 

1'0 
U 
U 
> 
0- -0 ~ 

0 
~ b 
~ u 
(/) 

e 
N 

_ ..... 
~ -'"-
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En Sa fe/ Allen & Hoshall Monitoring Well 002G05DA 

ProjeCt N5A NetrpIjs locatial: ~on, TN. SWJ#2 - Southside Llfl'ldfl 

ProjeCt No; KJ6-OB420 SU1ace Elevation: 267.18 feet msI 

Started at 0850 en 2-5-96 TOC 8evatiat 289.33 teet msI 
CCIJ1)Ieted at KJ3() on 2-5-96 Depth to GrOllldwater: 12.99 feet MeastJ'ed: 4/8/96 

[)tilg Method: Rotasaic - 4" core bim!I hside (ft casi)g GrCUldwater Elevation: 258.34 feet msI 
Total Depth: 55.0 feet 

Geol09st Q LacJcI, H. PifTlcs wei Screen: 40.5 to 50.5 teet 

GEOLOGIC tEsa:uPTION WELL DIAGRAM 

50- 6 93 

. 

55--

60-

c~: b ~:' I (44-46') Gravel and sand; gravel is UP to 3" in 
I" '. longest dimension and dark gray. sand Is 
[C~: G!i 1 moderate yellowish-brown to dark 
t1 Per ~ ., \ yellowish-orange, wet. 

B6 8.0: '<48-<48.5') Gravel and sand; gravel is UP to .75" 
C 6: In longest dimension, sand is coarse-grained and 
b . moderate yellowish-brown to dark yellowish-

C ~: r-w , orange. wet. 
~_ '. w.u.. b -~: SW (48.5-50') Gravel and sand: gravel is up to 3" in 
>~C 6: longest dimension, sand is very coarse-grained 

BG (:) 0: and moderate yellowish-brown to dark 
.... ('" yellowish-orange, wet. 

J 

~~. 
BG·w~~~----------------------------~W2 

~ (50-52.5') Cockfield Formation: clayey sand: 
~ fine-grained. stained moderate yellowish-brown 

BG ~ to dark yellowish-orange with some very light 
,. SC gray seams of material. 
~ 

p::..III~--+-------------------I-214.1 
. . . (52.5-55') Sand, fine-grained. very light gray 

B6 ::</ :::r:~ttled with some dark yellowish-orange 

. :':,:. SP 
BG ':':'., 

+4-·' 

Soil boring terminated at 55' . 
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It.·.~. 
It ••• ~. 
It~ •• ~ • 
It~ •• ~. 
It~ •• ~. 
It~ •• ~. 
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EnSafe/ Allen & Hoshall Monitoring Well 002G06DA 

5:a ~ i I 
§ 

~ 
, 

h ] I 
GEOLOOIC [ESCRIPTION 5. W8.L DIAGRAM 

~~ ii i ~ P3iE ~ ~ :lU) M 

(0-32") Upper Alluvium (see descriptions 
below), 

75 8 (0-.5') Soil, gravel, and asphalt. 

(.5-15') Sill. mostly moderate yellowish-brown to 
Ught olive gray. 

(.5-6') Silt; moderate yellowish-brown mottled 
with light olive gray material. Some Iron staining 

ML and rare iron-manganese nodules, 

(6-14') Percentage of light olive gray-colored 
material decreases down to 14', 

2 53 5 

• (14-15') Becoming mostly light olive gray to 
greenish-gray mottled with moderate 
yellowish-brown, Abundant Iron staining and 
iron- manganese nodules just above IS', 0) 

c: 
e;; 

(15-19') Slit, olive gray to dark greenish-gray, ML co 
(.) 

Wet from 16-19', 
(.) 

> 
CL -

(19-25') Silt, dark greenish-gray mottled with 0 
;:, 
0 

"If a 
3 50 5 

brownish-gray material. Some snail shell ~ 

fragments present. 
u 
U) 

ML sa 
N 

Some iron-manganese nodules at 24', Wood at 
25', 

(25-29') Slit, olive gray to greenish-gray in 
ML color. 

Rare snail shell fragments and wet from 26-29', 

(29-32') Sand, very fine-grained, and silt; 

4 78 4 
greenish-gray. rare snail shell fragments, wet. 

Becoming olive gray in color near 32'. 

(32-54') Deeper Alluvium (see descriptions 
below). 

{32-36'} Sand, fine to coarse-grained. with clay 'i6 ., ., 
seams. Olive-gray in color with rare snail shell 

• fragments, wet. Wood near 34' . 

(36-39') Sand, fine to coarse-grained. olive 
gray, with scattered gravel and snail shell 
fragments, wet. ~ 

Page I of 2 
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EnSafe/ Allen & Hoshall Monitoring Well 002G07UA 

I 1 
§ m 

I d 
~ ~ M 

OJ.. 
GP 

2 
ML 

3 

GEOLOGIC (ESCRIPTION 

(0-27') Upper Alluvium (see descriPtions 
below). 

(0-4') SOil, gravel, and asphalt. 

(4-15') Silt. moderate yellowish-brown mottled 
with light olive gray and olive gray. 

(4-10') Silt. moderate yellowish-brown mottled 
with light olive gray, with iron-manganese 
nodules. 

(10-15') Clayey silt, moderate yellowish-brown 
mottled with olive gray, becoming moist near 15'. 

No recovery from IS' to 16'. 

No description available: collected a Shelby tube 
sample from 16' to 19'. 

(19-24') Clay and slit, olive gray to 
greenish-gray, wet. 

(24-27') Fluvial Deposits (see descriptions 
below). 

(24-25') Sand, fine to medium-grained, and silt, 
olive gray to greenish-gray. with snail shell 
fragments, wet. 

(25-27') Silt and sand, very fine-grained, 
olive-gray to greenish- gray, with snail shell 
fragments. moist. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic descriPtion. These 
descriptions were transferred from the log of 
adjacent soli boring 002S00300A . 

, 
$ 

~ 
WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002GOBDA 

Ii ~ ~ ! 1 
§ 

~ ~m n i I 
GEOLOGIC IESCRIPTION WaLDIAGRAM 

~~ ~ ~ M 

(0-22') Upper Alluvium (see descriptions 
BG 

below). 

100 BG (0-.5') Concrete. 

(.5-1', Soil and 

BG (1-4') Silt and clay, 

BG 
(1-2') Clayey silt, light olive gray to 

greenish-gray and mottled with moderate 
yellowish-brown material. 

BG 
(2-4') Silty clay; dark greenish-gray. 

2 53 
BG Ml (4"'18') Silt, clayey (see descriptions below). 

(4-5') Clayey slit, light olive gray mottled with 
BG moderate yellowish- brown material. a 

&:: 

(5-15') Moderate yellowish-brown mottled with c;:; 
ftJ :; 

8G oliye gray material. Contains iron-manganese (.) 
0 

nodules from 5' to IS', 
(.) Q > 
Q.. 

BG Becoming mOist; more clay-rich with less olive 0 
'q' 

gray-colored material from 14-18', ~ 
t.) 

BG (18-29') Silt and very fine-grained sand, Olive 
(J) 

3 90 gray to greenish-gray In color, Contains snail sa 
BG shell fragments. Top of Deeper AlluYium deposits N 

estimated at 22', 

BG Sand, jelly-like, lighter in color, wet at 22'. 

BG 
Wood fragments scattered throughout from 24' 
to 41', 

4 96 BG i6 
II ., 
II 

BG :e 
(29-33') Silt and sand: sand is fine to 0 -coarse-grained. &:: 

8G 
II 

4 96 Olive gray to greenish-gray with snail shell [..j 

BG 
fragments, wood scattered throughout. wet. t (33-39') Sand, fine to very coarse-grained. and 

BG slit, olive gray to greenish-gray, with snail shell 
" fragments, wood scattered throughout, wet. i ., 

BG 0 
C"-' ...... 
52 

BS .1 5 100 
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En Sa fe/ Allen & Hoshall Monitoring Well 002G09UA 

§ 
~ 

, 
F!:m 1 I 

GEOLOGIC IESCRIPTION S WB.L DIAGRAM 

m ~~ ~ ~ 
(0-28') Upper Alluvium (see descriptions 

OJ.. below), 
GW 

(0-3.5') SoU and gravel (fill). 

(3.S-S') Clayey silt; moderate yellowish-brown a 
moUled with light olive gray material containing oS: 

CI'I 

ML iron-manganese nodules. 
«I u :; 
u 0 
> c;, 
Q. 

0 

(8-19') Slit, very clayey. moderate 
"Q' 

2 .&. 
yellowish-brown to dark yellowish- brown u i6 

(I) II) 

moUled with medium gray material. 4ft 

53 II) 

Abundant iron-manganese nodules from 9' to 11', N 
:e 
0 c 

Moist with some iron-manganese nodules from 13' 
IP 

ML to 15', U 
15 3 Less iron-manganese nodules. becoming more 

r dark yellowish-orange from '5-19'. 

20 
(19-23') Silt, clayey, olive gray to ." 

greenish-gray, becoming just olive gray from 22' Ii 
ML 

4ft 

to 23', containing snail shell fragments. 0 
C\I ...... 
52 

(23-27') Silty sand; fine to medium-grained, 

1 SM 
olive gray in color, with snail shell fragments, 
moist to wet. Top of Deeper Alluvium deposits 
estimated at 26', 

Wet below 25'. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G090A. 
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EnSafe/ Allen & Hoshall Monitoring Well 002G09DA 

• 
~ ~ i ~ § 

~ 
., 

h :I i 
GEOLOGIC tESCRIPTION £ WELL DIAGRAM 

~~ ~i i ~ ~U) ~ ~ ~ 
::JU) U) M 

ML - CLI 
3 

:::I _ 

o -~ c 
(31-34') Silty sand, very fine-grained becoming C7) 0 

0 tJ progressively coarser near 34', olive gay to > 
4 100 SM light olive gray near 34', with snail shell 

Q.. 

8 0 

fragments. wet. 
"II' 

~ u 
(34-34.5') Coarse to very coarse-grained sand U) 

6 with gravel. Light olive gray to greenish-gray, e 
containing snail shell fragments, wet. 

T 6 
(34.5-35') Sand, very fine to medium-grained, 

light olive gray to greenish-gray, wet. 

(35-38') Silty sand, very fine to very 

7 coarse-grained, with quartz and chert gravel UP 
c 
CLI "'0 

to 1" in longest dimension, olive gray, wet. 
CLI i • 4 5 390 
U ., 
." 

(38-43') Sand and gravel; sand Is fine to very 0 0 
C\I 

5 > -coarse-grained, gravel is up to 1"in longest Q.. g 
dimension; moderate yellowish-brown mottled '0 
with light gray material, wet. 

';; 
i 

6 
(5 u 

(43-44') Coarse-grained sand, moderate 
ci "'0 

yellowish-brown mottled with medium light gray jj 4 8 material, wet. 

(44-46') Sand and gravel, gravel and sand 
(see descriptions below). 

5 (44-45') Sand and gravel; sand is very 
coarse-grained and gravel is up to 1.5" In 

5 
longest dimension; moderate yellowish-brown 
mottled with medium light gray material, wet. a; 

8 102 (45-46') Gravel up to 1.5" in longest dimension, 
~ 
.! 

6 and sand, dark yellowish-brown to moderate C 
0 

yellowish-brown; becoming clayey near 46'. -c 
1.1 

(46-55') Cockfield Formation: Clay, dusky 
.0 

5 yellowish-brown to dark yellowish-brown. 1 5 With light olive gray sandy seams below 52'. 

With some lignite seams below 53'. 

Terminated soil boring at 55' . 

• 
Page 2 of 2 



En Sa fe/ Allen & Hoshall Monitoring Well 002GtODA 
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• 
EnSafe/Allen & Hoshall Monitoring Well 002G11UA 

3 

Stained dark yellowish-orange in color from 
14-16'. Very moist from 14-15', 

Less staining from 16-1S'. Very moist from 16-17' 
(water came up the borehole when auger was 

advanced). 

(18-19') Silt. slightly clayey. medium gray in 
color. Moist. 

(19-20', Silt. slightly clayey. yellowish-gray to 
light olive gray. moist. 

~ 
CLI 
~ 

0 ., 
u 
> 
CL. 

:2 ., 
5 

....s;L 

16 
IJ ., 
... 
~ 
0 c ... 
~ 

T 
" &i ., 
0 
c... ...... 
51 

1 
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EnSafe/ Allen & Hoshall Monitoring Well 002G11DA 

Project: NSA HefT¥:Jljs Locatial: Jelgton, TN. SWJl2 - Southside Landll 

Project No.: KJ6-08420 Mace Elevation: 265.fT feet msJ 

Stcrted at 10K) on 1-18-98 TOC Elevaticn: 266." feet msJ 
COO1)Ieted at 0915 en I-fT-96 Depth to GrOUldwater: 4.fT feet Measu'ed: 4/8/96 

D'InQ Method: 4 V4" 1D HokM-Stem AI,OSIr, 5" Fl{lJts Grandwater Elevation: 262.60 feet msJ 

Geolosjst J ClTfIichaeJ, W. Plfl'ks, D. Ladd 

§ 

I 
1 42 BG ....... -.+--'-

2 71 BG 

5- 3 73 BG 

4 83 BG 

- i--

5 96 aG 

6 100 BG 

. 7 100 aG 
ML 

15- 8 100 BS 

_I--

9 100 aG 

10 92 8G 

20-~ ~ 

11 83 aG 

12 100 8G 

I- I-

25- 13 100 as 

ML 
100 as 

~ f-

15 100 aG ML 
30-~ I-

Total Depth: 48.0 teet 
WeI Screen: 32.2 to 42.2 feet 

GEOLOGIC rESCRIPTION 

(0-33') Upper Alluvium (see descriptions 

below), r t-2e42 
(0-1') Fill and skeet fragments. 

~------------------------------~ (1-24') Silt, clayey (see descriptions below), 

(1-2') Clayey silt, yellowish-brown to 
brownish-gray in color. 

(2-8') Silt, clayey, dark yellowish-brown with 
dark yellowish-orange staining. Trace of 
organic material. 

Finely laminated and contains small 
iron-manganese nodules from 4-8', 

(8-S') Silt, decreasing clay content and 
increasing iron-manganese nodule content. 
Yellowish-brown to light olive gray, moiSt. 

(8-1S') Silt, slightly clayey yellowish-gray to 
light olive gray color, moiSt. 

Increase in dark yellowish-orange staining, 
moisture content, and Iron-manganese content 
from 10-14', 

Stained Clark yellowiSh-orange in color from 
14-16'. Very moist from 14-15'. 

Less staining from 16-18', Very moist from 16' to 
17' (water came up the borehole when auger was 
advanced), 

(18-19') Silt, slightly clayey, medium gray in 
color. Moist. 

(19-20') Slit, slightly clayey, yellowish-gray to 
light olive gray, mOist. 

(20-22') Silt, slightly clayey, medium light gray 
to light gray, stained moderate brown, moist. 

(22-24') Slit, clayey, pale yellowish-brown to r ~2412 
pale brown color, moist. 

~------------------------------~ (24-28') Silt (see descriptions belOW), 

(24-26') Silt: medium gray to brownish-gray with 
patches of dark yellowish-orange material. 

Moist. r 237.2 
(26-28') Silt: light olive gray to medium gray. 

Slightly moist. ~ ______________________________ -J 

(28-33') Slit, sandy (see descriptions below). 

WELL DIAGRAM 
~r- ;-, 

a .e .., 
co 
(.) 

(.) 

> 
Q. 

o 
"'f 

.c o 
UJ 
c;j -

-~ 

-= o c;, 
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EnSafe/Allen & Hoshall Monitoring Well 002G12UA 

I 1 
§ 

~ ! 
~IH I GEOLOGIC CESCRIPTION wru. DIAGRAM 

~~ ~ ~ ~ m M 

(0-28') Upper Alluvium (see descriptions 
58 4 below). 

Slit and clay, light brown to dark 

2 75 e yellowish-brown color from 0'-2'. 

Light brown to yellowish-brown color. Many small 
iron-manganese nodules. Staining with orange 

3 50 5 rust-colored material. Dry. a 
c: 

Grayish-brown to light brown color, stained dark ';; 16 ft) 

orange to rust- colored. Iron-manganese (.) cu 
en 

4 75 4 nodules common, Dry, 
(.) 

~ > 
~ "2 

Slightly moist. 0 0 
'lilt C 

toO .I!. cu 
3 Fewer Iron-manganese nodules, very slightly (.) 

.0 

moist. 
(f) 

10 C -
e 92 3 

Increase in percentage of iron-manganese N 
nodules; increase in moisture content from U.S' 
to 12', 

7 92 3 Yellowish-brown to light olive gray color, 

M1.. Decreased staining and percentage of 

CL iron-manganese nodules. Moist. 

96 3 Medium yellowish-brown to light olive gray, 
moist. 

9 92 3 Slit and clay, moist. Increased staining, 

Light olive gray. 

10 lOa 4 
Color change to medium gray at IS.5', Some 
staining with black material (iron/manganese or 
organics), i " cu c: 

"- to 

11 lOa 4 
(.) (I) 
en 
(.) 0 

N 
> ...... 
~ 52 

12 100 3 R 
en i 

Decreased moisture content. C! (.) 

o " 
13 100 4 Jj Clay and slit: greenish-gray, dry. 

14 100 4 

Terminated soil boring at 2S', Note: PID 
response likely due to moisture content of soli. 
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En Sa fe/Allen & Hosha// Monitoring Well 002G12DA 

Pro jeCt: N5A Nenptis Locaticn: /t8iJgton, TN. StH.M2 - Southside LiI'IdfI 

ProjeCt No.: KJ6-08420 SLrface Elevation: 268.58 teet msJ 
Stated at 1300 on 1-29-96 TOC Elevaticn: 288.83 feet ms/ 
C~ted at UOO en 1-30-98 Depth to Grotndwater. 6.02 teet MeasLl'ed: 4/8/96 
D'ing MethOd: Rotsscnc GrCUldWater ElevatiOn: 262.61 feet msl 
D"1i'lg ~y: AIa'Ice Inng Total Depth: 50.0 feet 
Geologst J. Kngsbay, R Thomas WeI Screen: 38.5 to 48.5 feet 

u ~ i I § 
~ 

, 
i:~ h ii LLI 1 I GEOLOGIC rEsauPTION .5 WELL DIAGRAM 

~~ i ~ ~ m M 

2 75 BG I I 0) 

ML 
~ 

f- - Contains streaks of fine to medium-grained sand 
.., 
to 

approximately 1 to 2 inches thick. light u 
3 83 8G u ~ ~ 

• 

olive-gray to medium gray, > 
Q. 

f- - sc. 232.6 C) 

Silt, sand. and clay. light olive gray, 'II;f 

35- 4 tOo 8G o. 'Or"SM, -~3t6 .If. 
(35-51') Deeper AUuvium (see descriptions u 

C)·: SW 
-2:ll.6 

en _ i-

below). 

r e 
(35-36') Sand; fine to coarse-grained, ~ 

yellowish-gray to yellowlsh- brown color, 

t Start five-foot sPlit-spoon intervals, ':-'; · - . . 4_ .. 
· -' " 40- f- ,.... O. v ='6 · -. c 

Sand and gravel; gravel up to 1" in diameter. to 

) C Sli en 
5 67 8G .~.~ Yellowish-gray to yellowish-brown in color, .. -." 

~ Q GW m · _. ....... 
..... i- t" 224.6 CLl :: : 52 U ., · - , u · -' 

> · -. Q. 

:g 4.:=+.: 

45--~ 2216 
.., 

i o. I'C 0 . - . 
Sand and gravel. yellowish-brown to u : - .: 

6 83 8G 0: ~rw-
ci " a; yellowish-gray, 

jj 
- CLl 

.", · -. .., 
f- - 219.6 .-_., 

.! 
.... - .. c . -,' 0 

~~~ 
c 

-:5 I~ •• ~. 
50-[ 0 .. ',0 :='6 ~ -*-

7 75 BG "·0 SW 
Sand with rare gravel, light olive gray. matrix 

.6:, ':0 resembles reworked Cockfield Formation from 50' ftu -
I~l to 51', Cockfield Formation contact Is at 51', r Sand. fine to medium-grained, finely Ilgnitic and 

micaceous, Is present from 51' to 51.5', 

\ Sand with silt and clay. 

55- Terminated soil boring at 51.5', Note: Sample 
lithology and PIO readings from O· to 28' 
obtained during the advancement of 002GI2UA. 
Lithology and PIO readings from 28' to 51.5' 
obtained during the advancement of 002G12DA . 

• 60-
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En Sa fe/ Allen & Hoshall Monitoring Well 002G13MA 

u 

I m 
d 
~ M 

2 BG 

ML 

3 BS 

CL 

ML 

GEOLOGIC IESClUPTION 

(0-34 ') Upper Alluvium (see descriptions 
below). 

Clay and silt, dark yellowish-brown, moist, with 
organic material ... d roots. 

Silty clay/clayey sUt. greenish-gray and 
moderate yellowish-brown, slightly moist. soft to 
slightly firm, with some dark Iron staining. 

Clayey silt. greenish-gray and moderate 
yellowish-brown. with iron/manganese inclusions 
and organic material, slightly moist. 

Iron-manganese nodules increasing in 
percentage and size (up to .5" in diameter). 

Some staining with a dark yellowish-orange 
material. 

Increase in clay percentage. 

Clayey slit. light olive gray color stained light 
brown to dark yellowish-orange. Moisture 
content increases and the percentage of 
iron/manganese nodules decreases. 

Very moist at 14' becoming less moist near 16', 
rare iron/manganese nodules. 

Clayey silt, medium gray to light olive gray 
stained light brown to dark yellowish-orange, 
very moist. 

Silty clay. medium light to medium gray. wet. 

Dark greenish-gray to grayish-olive green color, 
wet. 

Very moist. 

Light olive gray to grayish-olive green color. 
Very moist and soft. 

Clayey silt, light olive gray to grayish-olive 
green color. slightly moist, soft. 

~ 

t wa.L DIAGRAM 

~ 

0) 

.& 
." 
co 
u 
u -=' > 0 
CL t» 
0 .., II -~ c: 
u 0 

U) C 
ci II - .0 

N 
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En Sa fe/ Allen & Hoshall Monitoring Well 002G13DA 

u ~ 2 ! ~ " ~W GEOLOGIC CEsauPTION £ WELL DIAGRAM 
~m ~i i ~ ~~ ~i ~(I) (I) M ~ 

(0-34') Upper Alluvium (see descriptions 
46 below). 

Clay and silt, dark yellowish-brown, moist, with 

2 83 
organic material and roots. 

Silty clay/clayey slit, greenish-gray and 
moderate yellowish-brown, Slightly moist, soft to 

3 88 3 slightly firm, with some dark iron staining. 

Clayey silt, greenish-gray and moderate 

4 79 2.5 
yellowish-brown, with iron/ manganese inclusions 
and organic material, slightly moist. 

Iron-manganese nodules increasing in 

5 100 2 percentage and size (up to .5" in diameter). 
" 

• Some staining with a dark yellowish-orange 
material. -

6 108 BG Jncrease in clay percentage, ML 0) 

Clayey silt, light olive gray color stained light .E .., 
7 108 BS brown to dark yellowish-orange. Moisture 

co 
u 

content increasing as iron/manganese nodules u -::I >" 0 
decrease in percentage. CL t5J 

0 

15 8 108 BG Very moist at 14' becoming less moist near 16', 
~" .! 
.c c: 

rare iron/manganese nodules. Co) 0 
(I) c: 

Clayey silt, medium gray to light olive gray C I) 

9 10B BS - .&J 

stained light brown to dark yellowish-orange, C\I 
very moist. 

10 100 BS 
Silty clay, medium light to medium gray, wet. 

Oark greenish-gray to grayish-olive green color, 
11 92 BS wet. 

Very moist. 

12 100 BG 
CL 

Light olive gray to grayish-olive green color. 

25 13 96 BG Very moist and soft. 

14 96 8G 

• 15 96 BG 
Clayey silt, light olive gray to grayish-olive 

ML green color, slightly moist, soft. 
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EnSafe/ Allen & Hoshall Monitoring Well 002G13DA 

Project: N5A Nenphs Locaticn ~on, TN. SWJ#2 - Southside Lindfl 

Project No.: tJ8-OB420 SU1ace Elevation: 261.05 feet nISI 

Stcrted at IfK) on 1-19-96 TOC EJevatial: 269.12 teet msl 
Carpleted at U30 on 1-20-96 Depth to Grcx.ndwater. 5.36 feet Measu'ed: 4/8/96 

D"1nc Method: 4 1!4"1D Ht:JIow-Stem AlKJt!f, 5' FI{11ts GrlUldwater Elevation: 263. 18 feet msJ 

Total Depth: 81.0 feet 

Geologst: Q LacJd, J Kngsbuy, A. Choate Wei Screen: 55 to 85 teet 

[ 

es-~ ,.... 

70-

75-

80-

85-

90-

§ 

I 
24 141 BG :::~ ~ 

GEOLOGIC rESCRIPTION 

Sand and gravel, moderate yellowish-brown to 
dark yellowish-brown color. 

... -

r
~204·e 

Color change to dusky yetlow brown. Wet. ~ ____________________________ --J 

No sample collected tram 82.5' to es'. 

t~: LS S!L Fine to coarse-grained sand and gravel, 
25 100 BG :.:: .. ::.:.~~oIiVe-gray to light olive gray. Fining downward r~f 

: .'. ':. '. SP and turning dark yellowish-orange to light brown I """" jlWU.I 
in color near 85.5', 
~----------------------------~ Cockfield Formation: Sand. fine-grained, dark 
yellowish-orange to light brown, wet. 
Terminated soil boring at 87', 

WELL DIAGRAM 

ii 
Q) ... 
~ i 
u u 

> " Q. c:: 
OJ 

"0 u 
en > 
- Q. o. 

~ 

.. -,. 
: - : 

. - . 
: - : 
: -': 

, 
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EnSafe/Allen & Hoshall Monitoring Well 002614DA 

u ~ ~ ! § 
~ h ~i i 1 I ~ :J(I) ~(I) (I) M ~ 

83 3 

ML 
2 80 BG 

3 90 BG 

ML. 
CL 

4 90 BG 

ML. 
SM 

GEOLOGIC rESCRIPTION 

(0-32') Uper Alluvium (see descriptions below). 

Clayey silt, dark yellowish-brown to 
brownish-gray 

Some organic material between S' and e'. 

Silt, light yellowish-brown to yellowish-gray 
mottled with dark orangish-yellow material. 
Organic material (specks) common from 10' to 
16', Very moiSt. 

Common iron staining from 16' to 20'. 

Silt and clay, olive-gray to greenish-gray, wet. 

Slightly moist between 25' and 29', 

Light olive gray color; mottled with brown to 
reddish-brown material. 

(32-6e') Deeper Alluvium (see descriptions 
below). 

Light olive gray silt to fine sand. No mottling. 
Wet. 

More sand from 36' to 39', 

, 
S 

~ 
WELL DIAGRAM 

0> 
c: 
';; 
co u -:::J 
U 0 
> e;, 
CL 
0 .. 
.&. 
u 

(I) 

ci -
N 

16 
CLI 
." 

CLI 

=e 
0 
C 
CLI 

f 
..L 
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e e e 
GAMMA RAY LOG CASING 1'1'1'£: %'PYC 

EnSafe/ Allen & Hoshall Monitoring Well 002G09DA COUNTS PER SECOND TOP OF LOG -
GROUND SURFACE 

~TE lOGGED: OS/23/" 
Project: NSA Memphis LocaUon:Mllllngton,TN.SWMUl2-Southslde landfill 

NOTES Project No.: 106-08420 Surface Elevation: 265.51 feet mal 
Started at 0830 on 1-30-96 TOC Elevation: 267.96 feet mal 
Completed at 0945 on 1 -30-96 Depth to Groundwater:17.15 teet Measured: 4/8/96 
Drilllno Method: RotmottIo-4" ... 110 .......... f/' oa.rne Groundwater ElevaUon: 250.81 feet msl 
Drimng Company: Alliance Environmental, Inc. Total Depth: 55.0 feet 
Geologist: D. Lodd, W. Parks Wen Screen: 36 to 46 feet'!ji' 

i I i § ~ 
E 

h g ! 
~! ;1 ~ .s. ~ GEOLOGIC DESCRIPTION 

~ 
WEll DIAGRAM 

0 ~ 0 ~ ~ ~ ~ -~ ~ N <0 
M 

8 ': ~ 
(0-26') Upper Alluvium ( ... de.cr1pttons 01 I I I I I I I I 

~ 
, 

" ~8W 
below). -

1 7S 
" (0-3.s') Son and growl (fill). 

" e " 282 ~ (3.5-8') Clayey .11t; moderate yellowish-brown -
5-~ f5 

mottled wIth light olfw gray materiol contaIning -lron-mangan ... nodu .... IS:'" 
ML -

I 
8 -

- --257.5 
(8-19') SIlt, wry ~, moderote - .c::::::=:: 5 yelJoW!eh-brown to dark yellowlsh- brown 

1& 2 98 mottled with medium gray mater1al. -
8 Abundant lron-mantone .. nodul .. from 9' to 11'. r ..,..-

~ Q) 

\ 8 ~-
8 ~ -Moist with ~me lron-mangan .. e nodul.. from 

ML 13' to 15'. 
~ -

1!~ 4 3i -'-- lron-mangan... nodul .. , becomIng mo,.. 
dart( yellowleh-orange from 15-19'. - ~ 

\ 
r:l - ~-5 'l-f -

2 _46.S -
(19-23') SIlt, clayey ( ... deecr1ptJons below). 

....,. 
20- -3 90 

(19-22') SIlt, clayey, olive gray to -5 ML g ..... nl.h-gray. contafnl~ snail shell frogment.. = ~-

\ (22-23') Same as above, but olive gray In color. 

8 
~{ (23-27,S') Sand, fine to medium, sflt)r, olfw gray 

~"2.5 

0: In color, with snail shell frogment-o moist to wet:. 

2&-~ 8 ~: wet below 25'. Top of Deeper Alluvium depoelts ~ 
.: . .sY estimated at 28'. 

~ 
0: SW .......::;;;;: 

S ~: -
4 100 

t~ 
(27.5-28") Sand, fine to '/Wry coarse-9ralned. -~ 

1\~11ve gray. with snan .... 11 fragments. wet. / b237.5 -=S--
-5 (28-31') Sift: oIfw gray In color with enall shell 
3"" ~ 

30-~ fragment.. Wet. Vegetation near 29'. -'-- -, .... 

_ RCRA FACIUlY SWMU 2 LOGGED BY: 
• - • INVESTIGATION SOUTHSIDE LANDFILL GEOLOGICAL LOGGING NSA MEMPHIS 
~ ~ MILLINGTON. TENNESSEE SYSTEMS 

DWG DAlE: 12/10/96 I DWG NAME: 94GL29 
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EnSafe/ Allen & Hoshall Monitoring Well 002G 11 DA 

Project: NSA "'em phis Locotlon: Mllllno1:on.TN.SWMU'2-Souths'de landfill 
Project No.: 106-0B420 Surfoce Elevation: 265.17 'eet mel 
started at 1010 on 1-16-9S TOC Elevation: 266.77 feet msl 
Completea at 0915 an 1-17-96 Depth to Groundwate"".17 , .. t Measured: 4/BigS 
Dn111nG Method: + 1/~ I) ttonoo.-stMn AllOW. s· PIIgMiI Groundwater Elevotlon:262.60 feet msl 
DrillinG Company. Alliance Environmental. Inc. Total J'.)~'pth: 4S.0 , .. t 
Geologist: J. Cormichael. W. Parks, D. ladd wen Screen: 32.2 to 42.2 flet 

~! Iblbl; I I ~ ! 
M f I § 

GEOLOGIC DESCRIPTION 
l i /':ELL:'AGRAM 

2 

42IOG 
71 BG 

3173IBG 

4/83IBG 

5 88 I BG 

8 

7 

8 

, 1001 BG 

10 82 BG 

11 83 BG 

12 1001 BG 

2 1311001 9G 

'4' 1001 BG 

~ 

151 1001 BG 

r---h betow). 84.2 
(0-33') Upper Alluvfum C... cleacriptlons rr 

I I \ (0-1') FIll and skeet fnJomsnts. 

ML 

(1-2 ... ·) SlIt. alayey C ... dsscrfptlons bsfow). 

(1-2') Clayey snt. )'IeIlowlsh-brown to 
brownlsh-gray In color. 

(2-8') SlIt. clayey. doric )'IIIlowlsh-brown wfth 
dark yellowlsh-oronge staining, Trace of 
arvonia materrol, 

FInely Iamlnatsd and contains small 
lron-mongan .. nodu," from 4-8', 

(8-8') SlIt. ct.orea.fng cloy contsnt and 
Incrsaslno lron-manGan_ nodule content. 
V.lfowlsh-brown to I19ht olive gray, moist. 

(8-18') 511t, .llghtly ~ yelfowlsh-gray to 
IItht oRw Oray color. molet. 

IncNO.. In dartt yellowlsh-ol'Onge .totnlng. 
moistUN content. and lron-mongan... contri 
from '0-1 ... •. 

stained doric yeIIowlsh-onmg. In color from 
14-18'. Very moist from 14-15·. 

.... staining from 18-18', Very moist from '.' to 
17' (water com. up the boNhole when auger w~s 
advanoecl), 

(18-18') SIlt. slightly clayey. medium gray In 
color. Moist. 

(18-20') 51ft. .Ilghtly oeay.y. yellowish-gray to 
Dght olive gray. moist. 

(20-22') SlIt, .lI9ht1y clayey, medium Bght gray 
to light gray, starned moderate brown, moIet. 

r---t-\ (22-2 ... ·) SIlt, oJay.y. pole )'IeIlowlsh-brown to_ ,.k-4,.21 
I I \ pole brown color. moist.. / I 

ML I (24-28') SIlt (... descriptions below), 

Motet. 37.2 

~ (28-28') SIlt; light olive gray to medium gray I ML I \ SDghtly molet. 

f 
~ 
$ 

i 
9 
,.... 

(24-2e') 511t; medium Oray to brownlsh-groy if 
potchee of doric )'IeIlowish-oran9S mater1ol. 

3O-f--Li f""'''r' (28-33') SIft. sandy ( ... description. below). I --:8 RCRA FACIUTY 
• 
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e e 
EnSafe/ Allen & Hoshall Monitoring Well 002G 13DA 

Project: NSA Mel1'lPhl. 
Project No.: 
started at 1110 on 1-19-96 
Completed at 1130 on 1-20-96 

Drilling !.tethQd: "1/-r.1O HoIIow-st.m ........... 5~_ f1Iot"-
Drilling Company: Alliance Drilling 

D. Ladd. J. ~ A. Ch~ate 

local!on: Ulllln"." .. TN 

Surface Elevation: 267.05 feet msl 
TOC Elevation: 269.12 feet mal 
Depth to Gtoundwate~.36 feet 

~ 711'!. feet mal 
Total Depth: 67.0 f.et 

_We" Screen: 55 to 65 fe.tt 

landfill 

-"')8796 

~! Iblbl i I ~ I ! I; ! IS 

~ 
GEOLOGIC DESCRIPTION WELL DIAGRAM 

1148IBG 
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5- 3 I 881 3 
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!5 1001 2 
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1! II 10slBG 
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111 92 I BG 

....... 
121 tool BG 

r---.-
25- t31 96 I BQ 

r-.-
141 98 I BG 

.....--
151 98 I BG 

3O+-L-

(0-34') Upper Alluvium (... d_crfptlon. 
Ol belOW). 

Clay and .nt, dark y.llowr.h-brown, mol.t, w 8!5 
organic mat ..... al and root.. 

SIlty cloy/clay.)' .nt. greenl.h-olmy and 
moderute yellowl.h-brown, .nghtly moist, 80ft 63 

!.tL 

Cl 

.nghtJy firm. with 80ITIe dark Iron .talnlng. 

CI~ IIIIt, greenleh-gmy and moderate 
y.!Iowl.h-brown. with lron/ mangone.. Inclu.lonl 
and organic material. ellghtly molet. 

lron-mangan... nodur.. Incr.aelng In 
percentage and e1ze (up to .5' In diameter). 

Some etalnlng with a dark yellowlah-orange 
material. 

Increa.. In clay .,.roentage. 

ClG)IeY litH, nght 0!1Ye gmy color atalned nght 
brown ta dark yellowl.h-orange. Molatu,. 
content IncreGIIlna ae lron/manaan .. e nodule. 
decrea.. In peroentage. 

Very molat at 14' becomIng len mor.t near 18 
ranI Iron/mdftgGn... nodul ... 

Clayey .nt. medium gmy to light olive gmy 
atalned light brown to dark yellowIeh-orange. 
very molet. 

SIlty cfay. medium nght to medium gray. 

Dark greenlah-gmy to graylah-ollve green color. 
wet. 

Very molat... 

Ught olive amy to grayleh-ollve gAlen color. 
Very mold and 110ft. 

CIG)IeY .nt. light oIIw gray to grayl.h-o!1Ye 
!.tll 0""" color, eIIghtJy molat.. 110ft. 
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e e 
EnSafe/Allen & Hoshal~ Monitoring Well 002G13DA 

Project: NSA Jl'emph,w Locotlon: Mali"flon. f'N.SrJlUIZ-sovtlt.siU LaftdlW 
Project No.: '06-08420 Surface Elevotlon: 267.06 ;JIMf mri 
started at ,f'O Oft f-f'-'6 TOC Elevation: 26'.'2 Au mal 
Com-Pleted at --- "so·· on f--20':"'S6 Depth to Groundwater:6.36 IMt Measured: 4Ai ........ 6 
Drilling Method: <I t/"·1lJ ................. ..-:. .' ,....,. Groundwater ElevatIon: 263.76 jIHf ",.., 

Drillln...9.._~ompany; AUiG~ Drilling Total Depth: 67.0 /ht 
Geologist: D. La44. J. nnga6'lWJ1. A. C1a.oa.t • Well Screen: 66 to 66 JIM*;; . ~n () g ~ ;! -

~! 1~~I~i i ~ ! ! ! l - I WELL DIAGRAM 

~ ...& 

GEOLOGIC DESCRIPTION 

[I 24 1 1411 BG ~:: Sw. ···~d ~d-;.a".., ;;i.-ot. ~I~wltlh-brown tOJ""
08

1 ~ f ~~-
~: GW dartc )'8IlowIlh-brown color. 04.8 A. i :.: 

Color chanve to du_y )'8Ilow brown. Wet. 1f !s? .... 
~ A. .... -

1I 2S 1100 

No ItGmpl. ooI1ected from 62.5' to 65'. 

~~~~--------------------------------------+~O2.1 FIn. to coarM-gI'CIlned eand and 9f'OWI. 
BG oIl......-gray to IIvht oIr... gray. Anlng downward 01.1 

and tumlng dartc )'8Ilawl8h-orange to light bro 00.1 
In calor near 85.5'. 
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• • INVESTIGATION 

NSA MEMPHIS 

Cockfield FormatIon: Sand. fIn_grolned, dortc 
y.llowf8h-orange .to nght brown, wet. 
TermInated .al bor1ng ot 87'. 

SWMU 2 
SOUTHSIDE LANDFILL 

(19 RCRA FACIUlY 

&: ~ MILLINGTON, TENNESSEE 
DWG DATE: 10/31/98 I OWG NAME: 9.JGl.213B 
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GEOLOGICAL 
LOGGING 
SYSTEMS 

I · 992C93DA I 

COMPANY 
I-IEL.L 
LOCATION/FIELD 
COUNTY 

ENSAFE,ALLEN & HOSHALL 
902G03DA 
NAS MEMPHIS 

STATE 
SECTION 

DATE 

SHELBY 
TENNESSEE 

0:>/27./ 3 6 

; 48 

45.59 

TOWNSHIP 

J>ERMnNENT DAT Il M 

ELEV. PERM. DATUM: 
LOG MEASURED FROM: 

DEPTH DRILLER 
LOG BOTTOM 
LOG ·rop - 3.49 DRL HEIlSURED FROM: 

CASING DRILLER 48 
CASING TYPE PVC 
CASING THICI<NESS: .25 

BIT SIZE B 
MAGNETIC DECL. 
MATRIX DENSITY 2.65 

LOGGING UNIT 
FIELD OFFICE 
RECORDED BY 

BOREUOLE FLUID 
RM 
RI1 TEMPERATURE 

FI.U I D DENS 1 TV 
NEUTRON MATRIX ' . 
REMARKS 

~.2 MATRIX DELTA 'I' 

SANDSTONE FLUID DELTA T 

-

ELECTRIC I,OG INTERPllETATION IS EMPIRICAL IN NATURE . EXTREME HOLE. corm 
WILL MAI<E COMPLETELY ACCURATE INTERPRETATIONS DIFFICULT. 

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS 
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COMPANY 
WELL 
1.0CAT I ONI'F I ELI> 
COUNTY 

' STATE 
SECTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

ENSAFE,ALLEN & HO£HALL OTHER SERVICES: 
9S!.!. : 002C09DA 

NAS MEMPHIS 
SHELBY 

TENNESSEE 
TOWNSHIP 

RUN ONE 
OPEN 

RANGE 

DATE ~5/Z2/96 l'ERI1ANENT DATUM CL ELEVATIONS 
DEPTH DRILLER 
I,oG BOTTOM 
LOG TOP 

46 

CASIt-iG DRILLER 46 
CASING TYPE PVC 
CASING THICJ<HESS: .25 

43.60 
-3.30 

ELEV. PERM. 
LOG MEASURED 
DRL MEASURED 

LOGGING UNIT 
FI ELI> OFFI CE 

RECORDE!' flY 

DATUM: )(1) 

FROM: GL I)f' 

FROM: GL GL : 265.5 

BLUEFIELD 
J T GILBERT 

BIT SIZE 
MAGNETIC DECL. 
HATR I X Df:NS I TY 
FLUID DENSITY 
NEUTRON I1ATRIX 
HEMARJ<S 

BOREHOLE FLUID IoJOTER FILE ORIGIN 
RM 

2.65 RM TEMPERA'fURE 
1.2 MATRIX DELTA 'f 
SHl~DSTONF: f'LU i D . DIi:LTA T 

TYPE 
LOG 
PLOT 
THRESH: 

9511C 
4 

9519(; 

91i1Q9 

ELECTRIC LOG INTJo:R!'RE"TATJOf't IS F;MPIRICOJ. IN NATURE. EXTREME IIOLE corm 
HILL MAKE CQMPLEl'EL·t ACCIJRATE IN'fERPRETATIONS DIFI<'ICLILT. 

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS ' AND CONDITIONS 
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COMl'ANV 
WELL 
LOCATION/FIELD 
COUNTY 

STAlE: 

~ECTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

992 C1.1. DA I 

ENSAFE,ALLEN & HOSHALL 
1it02Gl1. DA 
NA S MI!:MPH I S 

SHELBY 
• TENNESSEE 

TOt.JNSHIP 

OTHER &ERUIC~S l 
951.1 
RUN ONE 
OPEN 

~~~-------------~ 

RANGE 

DATE 
DEPTH DRlLLER 
LOG B<H 'fOM 

LOG TOP 

: 1i!:')/22/96 

42.2 

49.4" 

PERMANENT DATUM 
'ELEV . PERM. DATUM: 

GL ELEVATIONS 
KB 

CASING DRILLER 42 
CASING TYPE PVC 
CASINCTHICRHESS: .25 

LOG MEASURED FROM: GL DF 
-2 _ B0 DRL MEASURF.D FROM: GL CL 

LOGGING UNIT 

JnELD OFFI ClC 
RECORDEr, BI/' 

95 
BLUEF IEI.D 
J ' T GILBERT 

265.2 

HI T S I ZJ<: 8 BOREItOLE FLUID 

RI1 

t.JATER FILE ORIGIN 
HACNEl I C DECL. 
MATRIX DENSITV 
FLUID DENSITY 

NEUTRON MATRIX 
HEMARN!> 

2.6::> 
1.2 

RM TEMPERATURE 
MATRIX DELTA T ,. 

!';flNDSTONE FLUID DELTA T 

TYPE 9511C 
LOG " PLQT, 951.0C 
THRESH: 91<10'" 

ELECTRIC LOG INTERPRETATION IS EMPIRICAL IN NATURE. EXTREME ItOLE CON}) 
WILL MA~E COMPLETELY ACCURATE INTERPRETATJONS DiFFICULT. 

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AHD COIiDITJOHS 
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COMPANY 
WELL 
LOCATI OfVFJ ELD 
COUNTY 
STATE 

GEOLOGICAL 
LOGGING 

ENSAFE,ALLEN & "OS"ALL 
OO<lC13DA 
HAS MEMPHIS 
SHEl.8\' 
TENNESSEE 

OTHERSERUJCES: 
9511 
RUN OIiE 
OPEN 

r SECTION TOIolNSHIP RANGE 
I 

I 
I 

DATE . OS/22/96 . . 
DEPTH DRILLER 
LOG BOTTOM 
LOG TOP 

; 65 

CASING DRILLER 65 
CASING TYPE PVC 
CAS J HG TH I Cl<NESS: .25 

BIT SIZE 8 

62 . 69 
-2.91/1 

PERMANENT DATUM .' 
.1 

ELEV. PERM. 
LOG MEASURE» 
DRL MEASURED 

LOGGING UNIT 
FIELD OFFl CE 
RECORDED BY 

DATUM; 
FROM: 
FROM: 

BOREHOLE FLUID 
RM MAGHET I C .DECI •. 

MATRIX DENS lTV 
FLUI D DENS r TV 

NEUTRON MOTJHX 

REMAR1<S 

Z.65 RM TEMPERATURE 
1 .2 MATRIX DELTA T 
SANDSTONE FLUID DELTA T 

CL ELEuATI Orcs 

CL 
GL 

OS 
BLUEFIELD 

KB 
»F 
GL 

J T GILBERT 

WATER FILE 
TYPE 
LOG 
PLOT 
THRESH : 

267.0 

ORIGIN 
9511C 
£> 
9 5 10C 

9 "'lOtI<! 

EI.EeTRIC LOG INTERPJU: TATI(>t-( I S EMPIRICAL IN NATURE . EXTREME HOLY. '~OND 

WILL MONE COMPLET ELV ACCURATE INTERPRETATIONS DIFFICULT. 
ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIOHS 
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G SERVlCES,INC. 

Haasur..ant of Hydraulic COnductivity 

Client: BnSafe/Allen , Boaball 

Date of Report: 02/28/96 

Client's Project Ho.: 0106090000 

Project Ho.: B-3-157 

Sample I.D.: 002S002919 

Soil Description: Light Gray Clayey silt 

Test Media: City of Memphis water 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
123.9 

95.7 
29.5 

.41 
1.0 
2.58 

~.raeaJ:tilit7 

Ta.perature correction, ~ - 1.024 

lC1 - 6.6 X 10-7 CIl/sec 
lCz - 6.3 X 10-7 CIl/sec 
lCJ - 6.9 X 10-7 ca/sec 
X4 - 6.4 X 10-7 CIl/sec 

Post Test 
121.3 
96.0 
26.4 

.40 
1.0 

Coefficient of Peraaability, ~ - 6.8 X 10-7 em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-010 

6756 BUCKLES COVE MEMPHIS, TN 38133 901-385-1 199 FAX 901-386-6614 

,. ,. 



U. S. STANDARD SI~ ~ IN t. U. s. STANDARD SIEVE NUM8£RS HYOROII£TER 
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-

• • TRI-sTATE TESn~G·SERV., INC . 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allan , Boahall 

Date of Report: 02/26/96 

Client's Project Ho.: 0106090000 

Project Ho.: E-3-157 

Sample I.D.: 002S003019 

Soil Description: ~ght Gray Clayey silt 

Test Media: City of ___ phis water 

wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (t Dry wt) 
Porosity Cn) 
Degree of Saturation ct) 
Specific Gravity (ASTM D-854) 

Pre-Test 
119.1 

95.4 
24.8 

.42 

.91 
2.62 

.enaeabi1ity 

Temperature Correction, ~ - 1.009 

It, - 3.3 X 10-6 CIl/sec 
~ - 1.1 X 10-6 ca/sec 
K.s - 2.3 X 10-6 ca/sec 
1(, - 2.4 X 10-6 CIl/sec 

Post Test 
119.4 
88.2 
35.3 

.46 
1.0 

Coefficient of Peraeabi1ity, ~ - 2.3 X 10-6 em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab Ho. P-96-007 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 90 J -386-66 J 4 



U, S. STANDARD SIEVE OPENING IN INCHES U, S. STANDARD $1M NUM8£RS HYDROMtTtR 
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ANI ......... 

GRADATION CURVES DIll 02/26/96 

'. TRI-sTATE TESTING SER., INC. 
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• 

G SERVICES,INC • 

• eaauraaent of Hydraulic Conductivity 

Client: EnSafe/Allen , Boaball 

Date of Report: 02/26/96 

Client'. Project No.: 0106090000 

Project No.: E-3-157 

Sample I.D.: 002S003043 

Soil Description: Coarse Sand with gravel , some clay 

Test Media: City of Meaphia water 

wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture C' Dry wt) 
Porosity Cn) 
Deqree of Saturation C') 
specific Gravity CASTM 0-854) 

Ere-Test 
123.5 
112.1 
10.2 

.33 

.55 
2.69 

•• :naeabi1ity 

Temperature Correction, ~ - 1.056 

It, - 1.4 X 10-4 em/sec 
Kz - 3.4 X 10-4 em/sec 
!S - 4.2 X 10-4 OIl/sec 
K, - 3.8 X 10-4 CIl/sec 

Post Test 
126.6 
110.4 
14.7 

.34 

.96 

Coefficient of Peraeability, ~ - 3.4 X 10-4 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-008 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 90 J -386-66 J 4 



U. S. STANDARD ~ OPEN, IN T. u. S. STANDARD SIEVE NUMBERS HYDIIOII£1tR 

1_ 6 4 3 2 1 1 3 4 6 • 10 14 16 31 30 40 50 70 100 140 200 
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!500 100 SO 10 5 1 fl5 0.1 o.os 0.01 O.oos 0.001 

GRAIN SIZ£ IN MUlM£TERS 

I C08ILES I GRAm. I SAND I SIlT OR aAY I CIWII[ I FIll CIWII[ I IIBIUI I FIll 

SImp/I No. I £IIv 01' 0IpIh CIIIsifIcation NIl ." LL Pl PI 
I~ EnSafe/A&H' 010609000 

002. SOO 304~ 10 

ANI 

IIIcIIN No. 

GRADATION CURVES DIll 02/26/96 

• • TRI-8TATE TESTING SER., INC. 



• 

tit: 
, . • ' 

C SERVlCES,INC. 

Maaaur .. ent of Hydraulic conductivity 

Client: EnSafe/Allen , Boshall 

Date of Report: 02/27/96 

Client's Project Ho.: 0106090000 

Sample 1.0.: 002S03DA43 

Project Ho.: £-3-157 

Soil Description: Clean Sand with saae .. all gravel 

Test Media: City of Keaphis Water 

Wet Density (Lbs/ft') 
Dry Density (Lbs/ft') 
Moisture (' Dry wt) 
porosity (n) 
Deqree of Saturation (') 
Specific Gravity (ASTM 0-854) 

Pre-Teat. 
127.6 
115.3 
10.7 

.29 

.79 
2.68 

•• zaaUi1it7 

Temperature Correction, ~ - 1.031 

X, - 8.6 X 10-' ca/sec 
lCz - 8.4 X 10-' C2/sec 
!C3 - 8.7 X 10-' ca/sec 
K, - 8.2 X 10-' ca/sec 

Post Test 
130.4 
115.9 
12.5 

.30 
1.0 

Coefficient of Peraeability, Kzo - 8.6 X 10-4 ca/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-009 

6756 BUCKLES COVE MEMPHIS. TN 38 t 33 90 t -385- t t 99 FAX 90 t -386-66 t 4 



U. S. STANDARD SI~ OPEN, IN i. u. S. STANDARD SIEVE NUMBERS HYOROII£TtII 
6 4 3 2 1 1 3 4 6 • 10 14 16 20 30 40 50 70 100 140 ZOO 
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GRAIN SIZE IN MUIMETERS 

I C088LES I GRAVEL 
IQMME 

SAND 

I 
SIlT OR ClAY I CCWISE I .. I MEDIUII I .. 

SImple No. EIIV or DIpIh CIIsIi&:IIIon NIt w" LL PL " I~ EnSafe/A&H # 010609000 11 DcalS031)A "3 
.-

AM 

I .... No. 

GRADATION CURVES DIll 02/27/97 

• • TRI-STATE TESTING SER., INC. 
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EnSafe/Allen & Hoshall Monitoring Well 009G01DA 

• 
GEOLOGIC CESCRIPTION 1 WELL DIAGRAM 

~ 
BG 

(0-39') Upper AUuvium (see descriptions 
beiow). 

50 BG ML. (0-8') Slit and clay, brown to dark 
CL yeHowish-brown In c%r with some organic 

BG 
material. 

BG 
(8-39') Sut (see descriptions below). 

(8-18) Medium brown In cotor, with some Iron, 

BG organic material and dark orangish-yellow 
staining, moist. 

2 40 BG 

• BG 

BG 
Q 

Shelby Tube samPle coHected from 18-18' for & 
BG geotechnical analysis. (18-24') Mottled 

tot ., 
c.J 

yeUowish-brown and yellowish-gray in color with c.J 

BG dark orangish-yeliow to reddish-brown Iron > 
CI.. 

staining. 0 -.., g 

3 70 BG 
~ a 
u 
(I) 

ML 
c::i 

BG -: 
N 

(24-28') Light olive gray to greenish-gray In 
BG color. Wet. 

(28-29') Greenish-gray In coior. 
BG 

BG (29-39') Sandy silt with common snail shells. 
Greenish-gray to olive gray In color between 29' 

4 90 BG and 34'. 

BG 

Brownish-gray in color between 34' and 39'. 
BG Some snail sheils present. 

BG 

• BG 
(39-56') Deeper Alluvium (see descriptions 

beiow). 

Page lof 2 



EnSafe/Allen & Hoshall Monitoring Well 009G01DA 

h h ~ I I 
§ 

~ I "I 

~! i I GEOLOGIC CESCRIPTION WELL DIAGRAM 

m 
." 

i2 = M 

5 90 BG (39-42') eo.se-gralned senCl, Relit olive grey 
In color. 

BG 

+ 
BG (43-45') Silt, very light grey to .oderate grey 

In color. 
BG 

(45-48') Send with .. e grevel, yellowish-grey 
In color. i 

BG 
., 
~ 

~ (48-58') Send end gravel Gravel Is up to 3" In u 
tit 

longest dllllension. Dusky yellow to (.J tit 

e 70 BG ~ i 0 
yeHowlsh-grey In color. N 

" ..; u 52 
BG ~i 

C!(.J 
o > 

BG Jj 
Cockfield For_tion: Fine-grained send. light BG 
olive grey, finely Ugnitlc end miceceous. 

BG 

·1 
7 90 BG ., -§ 

BG c 
B 

BG 1 
Terminated soH boring et 66'. 

Psge2 of 2 



EnSafe/Allen & Hoshall Monitoring Well 009G02DA 

• 
J 

§ 
~ I 

I GEOLOGIC CESCRIPTION W8.L DIAGRAM 

~ = ~ 
BG (0-.10') Upper AUuvium (see descriptions 

below). 

83 BG (0-4') Fill material. Silt, moderate brown In color 
with some iron-staining. Wood fragments that 

BG 
appear to be burnt. 

(4-40') Silt (see descriptions below). 

BG (4-8') Light oUve gray to Ught brown In color. 
Dry. 

BG Clayey silt. Moderate yellowish-brown to light 
grey In color, mottled with some dark 

2 80 BG orenglsh-yellow-colored material. Moist. 
Organic materiel present from 8' to 18'. 

• BG 

t -BG Increased iron staining from 15' to 18'. ID g 
u & 
c.J 
> 

BG a.. 
0 

Silt, greenish-gray to oHve gray in color from 18' • 
.If. 

BG to 28'. Wet, with snell shells throughout. u 
U) 

ML ci -3 70 BG • N 

BG 

BG 

BG 11 
Color change to brownish-gray. Thin sand If 

SG lenses, occasionally as thick as 8", are present II -
from 28' to 40'. -e 

S 
4 90 BG 

c: 
II 

BG r SG 
Shelby Tube collected from 38-38'. I 

BG til 

2 • .... 
BG 

5i! 

J.. 
Page lof 2 



EnSafe./Al/en & Hoshal/ Monitoring Well 009G02DA 

5 100 BG 

BG 

BG 

BG 

BG 

e 110 BG 

BG 
sc 

BG 

GEOlOGIC tESClUPllON 

( .. o-.. e.5') Deeper Alluvium (see descriptions 
below). 

( .. o-.. e') eo.se-gralned s .. d, yeUowlsh-gray 
to dusky yellow. SollIe gravel « 1" In longest 
dimension) Is present from "5' to .. e.6. 

Cockfield Formation: Clay, dark brown In color, 
hard. Fine-grained sand streaks are present 
from "8.5' to 58'. 

The percentage of sand Incresases to greater 
than 50 percent from 52' to 68'. 

Soil boring terminated at 58'. 

WELl DIAGRAM 

! 

i 

Psge2 of 2 



EnSafe/Allen & Hoshall Monitoring Well 009G03DA 

• 
1 

§ 
~ ! 

I GEOLOGIC IESCRIPTION WB.L DIAGRAM 

i! ~ m 

75 BG 
(0-34') Upper AHuvlum (see descriptions 

below). 
ML (0-2') Clayey silt. Light brown to light 

2 92 BG yeUowish-brown and brownish- orange in color. 

(2-4') SRt, Ught brown in color. SOllIe debris 
3 87 BG with burnt wood are also present. Appears to 

be fill. 

4 83 BG w.. (4-8') Silt and clay, Hght gray to moderate gray 
CL color with black plant debris. Organic odor. 

98 BG From 8' to 10', silt and clay is light gray to 
greenish-gray in color with moderate brown 
specks of material. Slightly moist from 8' to 8', 

• 8 79 BG and moist from 8' to 10'. 

ML (10-14') SUt, greenish-gray to light gray/brown 

7 71 BG color. Moist. 
00, a 

(14-34') Silt and clay, ,greenish-gray in color. oj 
92 BG til 

Moist. Prevalent iron staining from 18' to 20'. (.) 

(.) -::0 
> 0 a.. tit 

9 71 BG Q 
~ II -Abundant organic debris from 18' to 19'. .c ~ 
u 0 
rn -10 100 BG d B -Greenish-gray to olive gray in color from 20' to • N 

II 71 BG 22'. 

Light olive gray to Ught greenish-gray from 22' 
12 83 BG to 34'. Moist. Some organic specks of material 

present. 

13 87 BG 

14 83 BG 

15 100 BG 

18 92 BG 

• 17 100 BG With minor amount of sand near 34'. 

Contact with Deeper AHuvium depoSits estimated 
18 83 BG at 34'. 

Psge I of 2 



EnSafelAllen & Hoshall Monitoring Well 009G03DA 

GEOLOGIC fEsauPTION 

19 100 BG 
(37-38') SUt, light oAve gray. 

20 100 BG (38-38.5') Send. 

~~~~---------------------------------H~J 
21 100 BG 

(38.5-~O') SUt. 

22 100 BG Ir'IIf-7to~-t-\ 

(~0-~2') Sand, fine to ~oarse-gralned, Ught 
olive gray In color at ~O' changing to yeHowish 
brown/gray near ~2'. 

23 82 BG 

2~ 100 BG 

25 100 BG 

26 100 BG 

27 100 BG 

28 0 BG 

(~2-~3') Sand ancI gravel, Ught olive 'lay to 
yeHowlsh-gray. 

(~3-~5') Coarse-grained sancI, yeHowish-gray. 

(~5-~9') Sand ancI gravel In a clay .atrlx. 
Yellow '¥avel, Ught grey ~Iey. 

1f'CII~-~ SencI end grevel with some cley, Ught oRve grey 
to yeHowlsh-'¥ay In color. 

(~8-53') Sand ancI ,¥avel. YeHowlsh-brown to 
reCklish-brown. 

No semple recovery from 53' to 60'. 

28 100 BG hfti"""";;;;"-k Cockfield Formation: very flne-grainecl sancI, 
Ught grey In color, finely Ugnltlc. 

Silt end clay, Ught to Hght grey. 

Terminated soil boring at 62'. 

WELLIDAGRAM 

i 
tit 
.!l 

) 

Page 2 of 2 



EnSafe/Al/en & Hoshal/ Monitoring Well 009G04DA 

• 
i I :I § 

~ 1 
i i GEOLOGIC LESCRlPTION WELL DIAGRAM 

~ ~ ~ M 

BG 
(0-41') Upper AUuvium (see descriptions below). 

(0-8') Clayey sHt, brown In color. Appears to 

BG NL be fill material used during levee construction. 

BG 

50 

BG 
Slightly silty clay, brownish-gray In color. Very 
stiff. 

BG 

Increasing sUt fraction. Mottling with olive 
2 85 BG CL gray-colored silt. Dark greenlsh-yeUow staining 

Is present with iron/organic specks. 

• BG 

BG 
Q 

(16-42') Slit (see descriptions below). 
~ 

BG 
.. 
IV 
u 

(18-22') Yellowish-brown to yellowish-gray In u 
color with dark orangish-yellow staining. Moist > 

BG 
Q.. 

to wet. 0 -~ g 

3 100 BG 
.s: tit u en 

(22-26') Color change to predominantly gray. 0 -BG Wet. ~ 

BG 

(26-34') Olive gray to greenish-gray In color, 
BG with common snail shells. Wet. 

NL 
BG 

4 120 BG 

BG 

Increasing clay fraction from 34' to 38'. 
BG Brownish-gray In color. 

BG 
(38-38') Brownish-gray In color, dry. 

• (38-42') Contains some scattered gravel and a 
BG few sand lenses. Contact with Deeper AHuvium 

deposits (41-72') estimated at 4f. 

Page I Df 2 



EnSafelAllen & Hoshall Monitoring Well 009604DA 

h ~ i I 
.. 

~! ii i 1 GEOLOGIC CESOUPTION £ WELL DIAGRAM 

If! ~ M 

5 eo BG 

BG '-42-55') Sand and gravel; gravel Is UP to 2" In 
longest Clllllension. YeUowlsh-gray to .ght olive 

BG 
gray In color. 

MInOr clay fraction In send and gravel from -48' 
BG to 52'. YeHowlsh- gray to very Ight gray In -, g 

color. a 
III 

BG u 
Co) 

~ 
8 90 BG 0 .. 

Send and gravel, yeUowlsh-gray to Ight .I! u 
BG yeHowlsh-brown from 52' to 58'. en 

ci -
BG ~ 

Send and gravel with Intersltlal sUt and clay. 11 
O.k oranglsh-yellow to reddish-brown from 55' II 

BG to 58'. 1/ -1: 
Send and gravel with minor clay, gravel Is up to S 

BG 3" In longest dmension, _k yeHowlsh-brown to ! 
redCIsh-brown frOli 58' to 72'. 

7 90 BG 

BG 
Ii 

BG 1/ .. 
~ 

Co) 

i BG > a:i 
- u 

.., 
BG !i 2 .... 

C!Co) 52 
o > 

8 80 BG l5 
Cockfield Formation: Fine to medium-graineCI BG 
sand. very Ught gray to very Ught oUve gray, 

BG 
micaceous and finely IIgnltlc. 

Soil boring terminated at 78'. 

Psge2 of 2 



• • 
EnSafe/ Allen & Hoshall Monitoring Well 009G04DA 

GEOLOGIC DESCRIPll0N 

(0-41') Upper AIIwf11m (_ dMoI1ptIoM 

(0-8') CIay.y .at. brown In color. ,..,.....,. to 
be fit mat.rIaI """ cIurtno r- oo...tructlan. 

SlIghtly ~ o/ay, brown .... ......" In color. Very 
atm. 

'"-eInv .at frootIon. MottIIno with oIIw 
gray-coIoNd.at. Dcortc or-nIeh-y.llow 
.. p-.t with Inm/orgonlo ....... 

(18-42') SlIt (_ ~1fptIcoM ........ ). 

(18-22') Y.uowIeh-brown to ~......" In 
color with cIcIItc __ ....,.now mining. ...... 
to ..t. 

(22-28') Color oIIang. to pNdomlnantly 11"1)/. 
w.t. 

(28-34') 0IIw 11"1)/ to ......... ......" In color, 
with cammon .............. w.t. 

IncncMIng o/ay frootIon fn>m 34' to 38'. 
ar-nw.-II"I)/ In ooIor. 

(38-38') IIn>wnleh ..... In color, dry. 

(38-42') ContaIn. _ ~ growl and a 
,.. .... d IenMa. Cantaot with Daaper Alluvium 
....... (41-72') ..... "'*' at 4". 

~ 
i 

3i 
Iii 
\.I 

RCRA FACIUTY 
INVESTIGATION 
NSA MEMPHIS 
MIWNGTON. TENNESSEE 

SWMU 9 
SEWAGE LAGOONS 

COUNTS PER SECOND 

J 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 



EnSafe/ Allen & Hoshall Monitoring Well 009G04DA 

GEOLOGIC DESCRIPTION 

(42--511') Sand ancI on-!: IJf'CIWI .. up to :r 
Ion,..t dImen8Ion. YeIIowIeh-9f'GY to light .... 
I"IY In ooIor. 

........ clay fraotIon In eancI and IJf'CIWI from 
to 82'. v .......... - ,ray to ...." light I"IY In 
ooIor. 

Sand and ..,.vel. ~ to light 
~brown from 52' to 158'. 

~ 
s 
i 

WEll. DIAGRAM 

Iii 

~ I 121311 '" .... Sand and .,awl wfth tnt.r.IIIaI .at and clay. • 
DaItc -Ph-,.llow to rwcIchh-bntMI from 
to 111'. 

Sand and .,awl wfth ...... clay, .,awl .. up 
$' In Ion.-t cIImeMIon, cIaotc ,...,.......brown 
N d..... bo own f""" 58' to 72'. 

~ f ·1 ~~ 

Eq CooIcfWd FormalIaft: fine to medium....,.... 1118.11 ~ 
-.cI. ...." light I"IY to ...." light ....,. I"IY, 

ReRA FACIUlY 
INVESTIGATION 

""""-'- and finely ...... 

Sol borInt terminated at 78'. 

NSA MEMPHIS 
MILUNGTON. TENNESSEE 

SWMU 9 
SEWAGE LAGOONS 

COUNTS PER SECOND 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 



COMPANY 

WELl. 
LOCAT I O/'V F I ELl) 

COli NT\, 

STAne 

Sli:CTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

l QQ9G94DA 

EN~AF·F;. ALLEN & HOSHAI.L 

e09G04DA 
Nfl': MEMPHIS 

SH£LflV 

T 1e:I-ItiES S EE 

TOWNSHIP 

OTHER SEllV I cn.: 

95.11 
RU~ OHE 
OPEN 

RnNGI 

DATE 0:; /23/96 PERMANENT DATUM GL ELEVATIONS 

DEPTH DRILLER 

I.OG BOTTOH 

LOC' TOP 

'It:. 

CAsING DRILLER 72 
CASING TVPE PV C 

CRSING THICKNESS: .25 

BIT SIZE (l 

69.79 
- .1.69 

ELEV. PERM. 

LOG MEASURED 

DRL MEASURED 

LO(;GINC UHlT 
FJ ELI> OF"') CE 
RECORDED B'I 
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RM . I 
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C SERVICES,INc. 

llaa.~t of Hydraulic COnductivity 

Client: EnSafe/Allen , Boshall 

Date of Report: 02/29/96 

Client'. Project Ro.: 0106090000 

Project No.: £-3-157 

Sample I.D.: 009S01DA18 

Soil Description: Tan & Light Gray Silty Clay 

Test Media: City of xe.phis Water 

Wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (t Dry Wt) 
porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
122.1 

91.3 
33.8 

.43 
1.0 
2.59 

..... l:d.lity 

Temperature Correction, ~ - 1.043 

K, - 9.0 X 10-7 em/sec 
Kz - 8.5 X 10-7 ca/sec 
~ - 9.4 X 10-7 ca/sec 
K, - 9.9 X 10-7 em/sec 

Post Test 
120.5 
91.0 
32.4 

.44 
1.0 

Coefficient of Peraeability, Kzo - 9.6 X 10-7 ca/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-011 

6756 BUCKLES COVE MEMPHIS, TN 38133 901-385-1 199 FAX 901-386-6614 
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EnSafe/Allen & Hoshall Monitoring Well 014G01LS 

GEOLOGIC rESCRIPTION 

(1-2') Clayey sut. Dark yeUowish-brown to 
dusky yellowish-brown in in color. 

(2-3.5') SHty clay. Dark yellowish-brown to 
dusky yeUowlsh-brown in In color. 

(3.5-7') Clay, silty, pale yellowish-brown, 
mottled with Ught olive gray-colored material. 

~"""--h Collected Shelby Tube from 7' to 10'. No sample 
for description. 

(10-18') Clay and sUt (see descriptions below). 

(10-15.5') Clay, silty, moderate yellowish-brown 
in color, mottled with Ught oHve gray-colored 
sut. Iron-staining and iron-manganese nodules 
present near 15'. 

(15.5-18') Clayey sHt, moderate yellowish-brown 
in color mottled with light olive gray to 
greenish-gray. Iron-manganese nodules and 
Iron staining present. 

(18-20.5') Clayey silt, greenish-gray mottled 
with moderate yellowish-brown material near 18'. 
Iron staining Increases with depth. 

SoH boring terminated at approximately 20.5'. 
Note: No s_ples were collected for Hthologlc 
description. These descriptions were 
transferred from the log of adjacent monitoring 
wel1014G01lF. 

WB.L. DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 014G01LF 

l .. 

GEOLOGIC rESCRIPTION W8.L DIAGRAM 

BG 

100 
BG (1-2') Clayey sUt. Dark yellowish-brown to 

dusky yeHowish-brown In color. 
5 (2-3,5') SHty clay, Dark yeHowish-brown to 

4 dusky yeUowish-brown In color. 

(3,5-7') Clay, silty, pete yeUOwish-brown, 

83 mottled with Ught olive gray-colored lIateriei. 
3 

No descriPtion avaDeble; coUected a Shelby tube 

BG 
semple from 7' to 10' for geotechnical analysis. 

(lO-te') Clay end sUt (see descriPtions below). 
/' 3 155 BG • (10-15.5') Clay, silty, lIoderate yenowish-brown . 

4 ! ...... In color, mottled with Ught oUve gray-colored 
sut. Iron-staining end iron-mangenese nodules 

Q 

BG .Si 
i present near 15'. .. 

IU 
(.) & 

BG (15.5-18') Clayey sHt, moderate yeUowish-brown (.) 
> 

In color mottled with light oUve gray to Q. 

0 
greenish-gray. Iron-manganese nodules and ... 

BG iron staining present. .J! 
u 
en .. 97 BG (18-28) Clayey sUt, greenish-gray mottled with ci 

BG 1I0derate yellowish-brown lIaterlel near 18'. Iron -Ml • 
staining increases with depth. 

C\I 

BG 

BG 
Iron-mangenese nodules present near 28'. 

BG 
(27-32') Silt, clayey, moderate yellowish-brown 

BG In color, mottled with Ught oUYe gray to very Ught 1 Ml gray-colored material, with sOlie herd siliceous 
clayey material, contains a large siliceous clay 

., -5 135 BG concretion at 27'. 1 
BG (32-35') Clayey sHt, moderate yellowish-brown [ Ml mottled slightly with Ught olive gray to very light 

gray-colored material. 
BG 

(35-47') Fluvial DePOsits (see descriPtions 

BG 
below). 

( ML. 
6 113 SC (35-40') Silt, clay, and sand, with some , 

scattered gravel, dusky yeHow color mottled with BG .1 Ught olive gray to very Ught gray lIaterlal, 
...l-moist. 

Psge I of 2 
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EnSafelAllen & Hoshall Monitoring Well 014G01LF 

i I I i IE M 

93 

8 125 SG 
SG 

SG 
9 142 SG 

SG 

SG 

§ 
~ I ~ 

GEOLOGIC CESCRIPTION 

NO description available: coHected a Shelby tube 
s8JlC)le from 40' to 43' for geotechnical 
enalysis. 

(43-43.5') Silt, sand, and gravel (up to 1" In 
longest dlllension), very light gray, wet. 

(43.5-47') Sand and gravel. Send Is fine to 
very coarse-grained, and gravel (up to 1.5" in 
longest dimension) from 44' to 45'. Moderate 
yeHowish-brown to light gray, wet. Longest 
dimension of gravel Increases to UP to 3.5" at 
4r. 
(47-51') Cockfield Formation: Very fine-grained 

sand, silt, and clay. Dusky yellowish-brown 
mottled with light olive gray near 47'. 

SoU boring terminated at 51'. 

WELL DIAGRAM 

t 
1 
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EnSafelAllen & Hoshall Monitoring Well 014G02LS 

100 BG 

2 120 BG 

~ 
GC 

CL 

~ 
CL 

GEOLOGIC IESCRIPTION 

(0-3') Grave~ silt, clay, and bricks from 0' to 3' 
(fiU), 

(3-8') Clay, brownish-gray In color 

Silt and clay, Ught olive gray to dark 
yeUowish-brown In color from 8' to 9', 

SUt and clay, yellowish-gray to yellowish-brown 
in color from 9' to 20', Moist, with iron-staining 
and specks of organic material, 

SOU boring terminated at 20', Note: This is a 
rePlacement well. The original well was installed 
a few feet away on 1123/98 but was 
subsequently abandoned due to faulty 
construction. Analytical salllPles Indicated on 
this boring log were colected from the soD 
boring aSSociated with the original well, 

WELL DIAGRAM 

II 

I 
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EnSafe/Allen & Hoshall Monitoring Well 014G03LS 

BG 

S 

70 S 

8 

8 

8 

S 

2 90 S 

S 

S 

CL. 
NL 

NL 

GEOLOGIC CESCRIPTI()\J 

(0-8') Clay with some silt, dark brown to 
brownish-gray in color, 

(8-20') Silt, light yellowish-brown to 
yellowish-gray in color with dark orangish-yellow 
mottling and specks of organic material, Moist. 

Small concretion present at IS', 

SoU boring terminated at 20', 

WEll DIAGRAM 

t 
1 .. 
o 
~ 
52 
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EnSa tel Allen & Hoshall Monitoring Well 014G04LF 

i I ] § 
~ i I GEOLOGIC reSCRIPTION WElL DIAGRAM 

~ = M 

BG IL 
(0-2.5') Sou. gravel, brick, grass and roots (fill 

material). 
GW 

418 
BG (2.5-5') SUty clay. Dark yellowish-brown in 

CL color. 

BG 
(5-20.5') Clayey sUt. Moderate yellowish-brown 
to light oAve gray in color. Mottled with light 

BG olive gray and oAve gray-colored material. 
Iron-manganese nodules near 5'. 

Moist near 7.5'. 
BG 

" , 
(10-12') Very moist. • 2 107 BG 

8 Iron-manganese nodules near n'. 
Z .., 

8 ML B 
(.) 
> 
~ 

0 -8 ~ 8 
.I!. & u 
(I) 

8 
d -~ 

8 

3 121 
8 (20.5-23') Clayey sUt Is light oHve gray in color 

ML with considerable dark yeUowish-orange to 
moderate yellowish-brown colored iron staining. 

8.5 Some iron/manganese nodules are present 

(23-30') SHty clay, greenish-gray In color with 
some dark yeUowlsh- orange to moderate 

8.5 yellowish-brown iron-staining near 23'. 
Iron-staining and mottled light oAve brown In 
color near 30'. 

8.5 

( 
5 

Fluvial DepOSits (30-50') contact estimated at 
30'. 

PlJge I of 2 



EnSafe/Allen & Hoshall Monitoring Well 014G04LF 

• 
w a 2 I § 

~ I 
~~ Ii ii i :I i GEOLOGIC CESCRIPTION W8.L. DIAGRAM 

~ ; ~ M 

.. 127 (30-32') Sand, very fine-grained. moderate 
5 yeUowlsh-brown in color mottled Ught 

gray-colored material. CIt ~ii 
oS o ~ .. & tJ (32-35') Sand (very fine to coarse-grained). til 

5 u 

tJ sUt. and clay. Moderate yellowish-brown in color (.) 
> 

mottled with light gray material. Moist near 3 .. •• Q.. 

Becomes mostly very fine-grained sand and silt 0 

5 
... 

near 35'. &. 
u 

(35-37') SUt and clay. greenish-gray In color 
(/) 

Q 
".5 mottled with moderate yellowish-brown material. -• N 

(37-38') Sand. silt. and clay. Olive gray to Hght 

t 
brownish-gray in color. 

5.5 
(38-39') Silty and clayey sand and gravel • • Light olive gray to moderate yellowish-brown in 

5 
color. Wet. 

5 113 
(39-"2.5') Gravel. sand, and clay. Light olive ii 

gray in color. mottled with moderate tJ ... 
i 5 yeUowish-brown and dark u .. 

yeHowlsh-orange-coiored material. Very (.) lit 
> 

cohesive and moist. Q.. ~ 
..: ..... 

5 ("2.5-"8.5') Sand (medium to coarse-grained) .2 52 
lit i and gravel (up to r in longest dimension. Light c:! u 

gray In color mottled with moderate 0 " .. yeHowish-brown material. Wet. jj 8 95 
("8.5-"8') Sand Is medium to very 

5 
coarse-grained. Moderate yeHowlsh-brown to 
dark yeHowish-orange. wet. 

("8-"9.5') Gravel (up to .... In longest 

5 dimension) with sand. Moderate yellowish-brown 
in color. Wet. 

gt 
7 163 (50-55') Cockfield Formation (see description 'a 

4.5 . below). tJ -C 
Very fine-grained Silty sand. moderate 0 -c 
yellowish-brown to dusky yellowish brown with tJ 

5 light olive gray laminations. 
..e.. 

Soil boring terminated at 55'. (. 
Page 2 of 2 



EnSafe/ Allen & Hoshall Monitoring Well 014G05LS 

c--

I ] § 
~ I GEOLOGIC reSCRIPTION WB.l. DIAGRAM 

IE ~ -- OL (0-1.5') SoU and grass. 
-iii 

(15-20') Silt and clay (see descriptions below). g II 
108 SG a., 

(15-e') SUt and clay, dark yeUowish-brown in 

tJ color, becolling dark yeHowish-brown to pale 0 
yellowish-brown In color near e'. Dry. .... 

~ 
u 
en 

Clayey sHt. dark yeHowish-brown to dark c::i' -yeUowish-orange In color lIottied with medium • N 
light gray-colored lIaterlal. SUghtly moist. 

t Contains iron-manganese nodules. 

2 118 BG 

A- i ., 
; b 
'-.- .. 

u 0 

Wet from 15' to 18'. The percentage of t i N .... 
iron-manganese nodules increases near 18'. .; u SiZ 

!~ 

1 (18-20') Very clayey sUt. light oUve gray in color - ., 
3 ~u 1412 SG mottled with dark yeHowish-brown to dark o > 

yeHowish-orange material. The percentage of 15 mottled material decreases with depth. Very 
moist. Contains iron-manganese nodules. 

Terminated soU boring at 20', 

( 

Pllge I of I 



EnSafe/Allen & Hoshall Monitoring Well 014G06LF 

• 
1 

§ 
~ i GEOLOGIC rESCRIPTION W8.L DIAGRAM 

~ ~ 
(0-2') Soil, roots, and brick fragments. Soli Is 

BG Ol dark yellowish-brown to moderate 
yellowish-brown. 

BG 
(2-17') Clayey silt and silty clay (see 

72 descriPtions below). 

(2-6.5') Very clayey silt. Moderate 
BG yellowish-brown to dark yellowish- brown In 

color. Color becomes lighter near 6.5'. 

BG 
(8.5-17') SHty clay. Moderate yellowish-brown 

In color mottled with yellowish-gray-colored 
material. Contains iron-manganese nodules. 

BG 
SHghtly moist, becoming more moist, oxidized, and 

• M1.. stained dark yellowish-orange near 11'. 
el 

BG 
2 89 

Z ... 
BG 

III 
u 
(.) 

> 
0.. 
C) -BG ~ g 
J:! & u 
en 
C 

BG -• (17-37') Silt, clayey (see descriPtions below). C'I 

(17-28') Clayey sUt. Ught oHve gray to 
BG greenish-gray in color. Slightly moist. Becoming 

stiff near 26'. 

3 95 BG 

BG 
Ml 

BG 

(26-32') Clayey silt, moderate yellowish-brown 

SG in color mottled with light olive-gray material. 

• The percentage of light olive gray material 
progressively decreases from 26' to 32'. Iron 

SG concretions are present near 26'. SUghtly moist 
at 26' becoming more moist near 32'. 

Page' of 2 
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EnSafe/ Allen & Hoshall Monitoring Well 014G06LF 

GEOLOGIC r£sauPTION 

04 113 BG 

5 97 

8 1104 

BG 

BG 

ML 

(32-38') Slit, clayey, moderate yellowish-brown 
In color and slightly moist. 

(38-37') Clayey sut. moderate yellowish-brown 
BG ~1-IJf---h In color mottled with light olive gray material, 

BG 

SG 

BG 

SG 

SG 

stightly moist. 

(37-049') Fluvial Deposits (see descriptions 
below). (37-04"') Sand and gravel (see 
descriptions below). 

(37-38') Fine-grained sand and slit with gravel 
(up to 2" In longest dimension). Moderate 

yellowish-brown. 

(38-042') Sand, fine, and gravel (up to 2" In 
longest dimension), sHty, moderate brown IIOttied 
with pale yellowish-brown material. 

(42-045') Sand (fine to coarse-grained) and 
gravel (up to 2" In longest dmension). Moderate 
brown to dark yeHowlsh-orange In color. Wet. 

(045-049') Sand, medium to coarse, and gravel 
(up to 2- In longest dimension), lIOCIerate 

yeHowlsh-brown to dark yellowish-orange. Wet. 
'BG ~~-t-.;.....-----~---...;..---~ae 

SG 

SG 

SG 

(049-58') Cockfield Formation (see descrIPtion 
below). 

Silty, very fine-grained sand with Silty clay 
laminations. Sand Is dusky yeHowlsh brown In 
color; clay laminations are light gray In color. 

Becoming waxy near 58'. 

Soli boring terminated at 58'. 

WELL DIAGRAM 

Page 2 of 2 



EnSafe/Allen & Hoshall Monitoring Well 014G07LF 
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EnSafe/ Allen & Hoshall Monitoring Well 014G07LF 

107 BG 

BG~~_h 

BG 

BG 

8 120 
BG 

GEOLOOIC rESCRIPTION 

Very silty sand (fine to coarse-grained) and 
gravel (up to 2" in longest dmenslon) subangular 
to roundeCl. t40Clerate yellowish-brown in color 
1I0ttied with Ught olive gray anes some dark 
yeUowlsh- orange-colored materlai. From 37.5' 
to ~1.S', sample Is very cIIfflcult to spUt. . 

(~3.S-~8') Sand and gravel, gravel and sand 
(see Clescrlptlons below). 

(~3.S-~8') Sand (medium to coarse-grained) 
and gravel (up to 2" in longest dimension). Dark 

.......... --+.1 yeHowlsh-orange to moClerate yellowlsh- brown 
in color. Wet. 

(~8-~8') Gravel and sand, dark 
yellowish-orange to moClerate yellowish- brown. 
Wet. 

(~8-SO') Cockfield Formation (see ctescription 
below). 

Very fine-grained sUty sand. t40ttieCI with gray 
to light gray-colored very flne-graineCI sanes, 
which Clecreases with CSepth. Becomes clayey 
near SO'. 

SoH boring terminateCI at SO'. 

W8J. DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 014GOBLS 

40 BG OL 

GEOLOGIC [ESCRIPTI~ 

(0-5') FBI .eterlal: SoU, with bits of concrete 
end gress and roots. 

BG~~---+----------------------------------------H~ 

BG 

BG 

2 82 BG 

BG 

BG 

BG 
3 75 

BG 

(5-17') Clay and silt (see descriptions below). 

(5-7') Silty clay. Moderete yeHowlsh-brown to 
derk yellowlsh-orenge In color and mottled "11th 
light olive grey-colored meteriel. SlightlY moist. 

(7-18') Clayey sHt. Moderete yeHowlsh-brown to 
dark yeHowlsh- orenge In color mottled "11th Ught 
olive grey end some dark yeHowlsh- orange 
meterlal. SHghtly moist. 

MOisture content Increeses neer 18'. Sperse 
Kftttt+l--oof-\. Iron-mangenese nodules ere present neer 16'. 

ML 
118-17') Clayey sut moderete yeHowlsh-brown to 
derk yellowish-orange In color end mottled "11th 
olive grey to Ught olive grey-colored meterial. 
Consldereble Iron staining. Contains 
Iron-manganese nodules. MoiSt. 

117-20') SUt, c1eyey, olive grey to Ught oUve 
gray In color slightly mottled "11th dark 
yeHowlsh-orenge-colored meterlal. Contains 
Iron-manganese nodules. moist. 

Terminated soU boring at 20'. 

WELL DIAGRAM 
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EnSafe/ Allen & Hoshall Monitoring Well 01 4G04LF 

GEOLOGIC DESCRIP110N 

(0-2.5') Soft, greMI, brfaIc. .... CIIId rvolll (fill 
material). 

(:z.a-a') _ oIay. Dortc yeIIonh-bnown In 
color. 

(5-20.5') ~.at. Moderate yeIIowt.h-bnown 
to light oIIw 9"'Y In aoIor. Mottled with light 
olive II"IY and .... 9"'Y colorwd maIIIIto\. 
Iron ma ..... _ IMIIIuMe Mar 5'. 

MoW _7.5'. 

(10-12') v.y moIK. 

1ron-fIICIn9CI_ noduIeoI near 11'. 

(20.5-23") ~ ell Ie light ....... In 
with c:oneIchrabIe dart< yeIIowIeh--.. to 
....,.,.,... ~ brcmI coIoNd Iron ataInlft1l. 
Some Iron/mcn .... _ 

(23-30') SIIIr clay, ....."t.h-II"IY In aoIor with 
_ dart< ~- orange to modenM 
~-bnown Iron ............. _ 23". 
Iron-etolnlng and mottled light .....,. brcmI In 
color __ w. 

I'hMaI o.po.IIII (lO-5Cr) contoot ..ematecI at 
W. 

SWMU 14-

~ 
$ 

3i 
Iii 

'" 

WElL DIAGRAM 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MilliNGTON. TENNESSEE 

BUILDING 5-140 AND 
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I 
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LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 
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EnSaje / Allen Monitoring Well 014G04LF 

GEOLOGIC DESCRIP110N 

(30-32') Sand. ~ "'-'-'ed. mocl«ate 
)IIIIIowtoh-brown In color mottled light 

materw. 

(medium to 
... d gr<MI (up to 1" In longMt dim ......... 
.... y In color mottled with moot.ate 
,.aowW>-brown mat.1al. Wet. 

( .... 5-48') Sand .. medium to ~ 
---1fCIIned, MocMrate,..owIIh-brown to 
darIc wIIowIIh __ wet. 

(45-48.5') Growl (up to ." In _ 
dImeneIon) with eancL Moot.ate )WIoww.-bnn/n I 
In color. Wet. 

V.ry a.-...... ed elty -...cI. moot.ate 
~; ""I I )II1II"""" brown to du-'<y )'OIIIowI"" brown with 

• light oIIw IfCIY IomlnotlonL 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MIWNGTON. TENNESSEE 

SWMU 14 
BUILDING S-140 AND 

SEVENTH AVENUE DRAINAGE DITCH 

COUNTS PER SECOND 

o 
iii * I I I I I I I I I 

-30 

1 

-so 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

i 
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GEOLOGICAL 
,LOGGING 
SYSTEMS 

014G94LF 

COMPANY 
WELL 

ENSAFE, & HOSUALL OTHER SERVICES: 
014l .... ,< ... ~ 

, LOCATION/FJELD 
COUNTY 

NAS IS 

SHELBY 
STATE TEMNESS I 

SECTION 

DATE 

DEPTH DRILLER 51.S 
LOG BOTTOH 46. 
LOG TOP -2 , 

DRILLER 51.5 
TYPE PllC 

THICKNESS : .25 

DECL. 
TRIX DENSITY 

FLUID DENSITY 

RON MATRIX 
IRlcMARKS 

fl , 

TOWNSHIP 

PERMANEHl DATUM 
ELEV. PERM. DATUM: 

LOG MEAS URED f'ROH; 

DRL MEASURED FROM: 

LOGGING UNIT 
FIELD OFFICE 
RECORDED n ... 

BOREHOLE FLUID 
HH 
J{M TEMPERATURE 
MATRIX DELTA T 

FLU I D DELTA T 

9511 
RUN ONE I 
OPEN ~ 

RANGE 

GL ELEVATIONS 
I<B 

GL DF 
CL GL 268.8 

05 
BLUEFIELD 
J T GII.BERT 

WOTER FILE ORIGIN 
TYPE · 9:'illC 
LOG 4 
PLOT 9510C 

TIIRESH: 9fi1QQ 

ELECTRIC LOG INTERPRETA1 . IS EMPIRICAL IN NATURE. t:XTREME H01.£ COND 
, 

I 
I 

• 
I 

I 

I 

I 

I 

WILL MAKE COHFLEIl<:l.Y A TE INTERPRETATIONS DIFFICULT. 

ALL SERVICES PROVIDED ISIJB.JECT 1'0 STANDARD TERMS AND CONDITIONS 
\L-~~~~~~~~~~~~~~~~~~~~~~~~~~ __ ~ 
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G SERVICES,INC. 
Keasureaent of Hydraulic conductivity 

Client: EnSafe/Allen , Bosball 

Date of Report: 02/22/96 

Client's Project Ho.: 0106090000 

Project Ho.: B-3-157 

Sample I.D.: 014S01LF10 

Soil Description: Ligbt Gray Clayey silt .. 
Test Kedia: City of ... phis Water 

wet Density (Lbs/ft!) 
Dry Density (Lbs/ft!) 
Koisture (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
120.0 

90.8 
32.1 

.44 
1.00 
2.59 

.eraeal»ility 

Teaperature Correction, Rt - 1.000 

K, - 4.4 X 10.7 em/.ec 
~ - 3.9 X 10.7 em/sec 
KJ - 4.0 X 10.7 CIl/sec 
K, - 4.3 X 10.1 CIl/sec 

Post Test 
117.8 
92.6 
27.2 

.43 

.95 

Coefficient of Paraaability, Kzo - 4.2 X 10.1 em/sec 

Tested in accordance with ASTK D-5084-90. 

Lab No. P-96-005 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901 -385-1 199 FAX 901-386-6614 
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C SERVICES,INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/22/96 

Client's Project No.: 0106090000 

Sample I.D.: 014S01LF43 

Project No.: E-3-157 

Soil Description: Light Gray , Tan Silty Clay with Sand 
and s.all gravel 

Test Media: City of Memphis Water 

Wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (AS'l'M D-854) 

Pre-Test 
127.0 
105.2 
20.7 

.32 
1.0 
2.47 

":naeability 

Temperature Correction, Rt - 1.010 

Ie, - 3.7 X 10-7 CBVsec 
~ - 4.0 X 10-7 CIt/sec 
lC;s - 4.2 X 10-7 CIt/s.c 
~ - 4.1 X 10-7 CIt/sec 

Post Test 
133.4 
113.5 
17.5 

.26 
1.20 

Coefficient of Per.eability, ~ - 4.0 X 10-7 ca/sec 

Tested in accordance with AS'l'M D--5084-90. 

Lab No. P-96-006 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 901 -386-6614 
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U. S. STANDARD $1M OPENING IN INCHES U. S. STANDARD $1M NUMBERS H'tOROIIETER 
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EnSafe/ Allen & Hoshall Monitoring Well 059G01LS 

I 100 
2 100 

3 100 

1.8 

GEOLOGIC CESCRIPTION 

(0-1') Asphalt and gravel fill. 

(1-2') Soil and gravel fill. 

(2-7') Clayey silt, olive gray in color, moist, with 
a trace of organic material. 

4 83 1.8 1H!II~-"""'-----------------~8.A 

2.4 

(7-11') Silty clay, olive gray in color. Contains 
organic material. 

Iron-staining from g' to II'. 

2.0 lfDJ,,*"-~-----------------+C!52.4 

1.8 

5 120 I.e 

1.8 

2.0 

(11-20') Clay, olive gray to light olive gray in 
color with dark yellowish-orange iron-staining. 
Contains abundant iron-manganese nodules. 

Less dark yellowish-orange iron-staining from 18' 
to 17'. 

Terminated soil boring at 20'. 

wa.L DIAGRAM 

t 
~ 
III ... 
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~i 
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- III C!(.) 
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Page I of I 



EnSafelAllen & Hoshall Monitoring Well 059G02LS 

c· 

i I ] § 
~ 1 

~! i I GEOLOGIC [E~IPTION WELL DIAGRAM 

~ ~ ~ at 

(0-2') Soli, moderate yeUowish-brown In color j 
'; 

OL 0 
with roots. lOt t;, 

III 

(2-41.5') Slit, moderate yeHowish-brown mottled 
(.) 

(.) ML with olive gray material, predOlllinanUy near 41.5'. > 
0. 
0 

e5 (41.5-9') Clayey sUt, oUve gray in color. 
..., 
.c Conteins iron-manganese nodules. Mottled with u en 

ML moderate yellowish-brown colored material near d 
9'. -• 

T 
N 

Moist from 5' to e'. 

t Dry and crumbly from l' to 8'. 

UH8.5') SUt and sHty caly (see descriptions 
below). i 

II 
( .. 

ML.. (9-tO') Slit. Moderate yeUowish-brown In color u 

t. lOt 

CL mottled with olive gray-colored material. Very (.) 

2 15 common iron-mangenese nodules. ~ i 
.; u 

(to-t8') Silty clay. Olive grey In color and .2 " 

1 
lOt C 

mottled with moderete yeUowish-brown-coiored - II 
~ (.) 

material, mostly moderate yeHowish-brown near o > 

CL to' and again at t8'. Very common jj 20 iron-manganese nodules. 

(lS-t8.5') SUt. Moderate yeDowish-brown in 
color mottled with oUve gray-colored material. 
Dry. Contains common Iron-manganese nodules. 

(1S.5-20') color, IIOlst. 

Terminated soH boring at 20'. Note: Due to the 
potential for significant contamination In this soU 
boring, no semples were field screened for 
organic vapors so that the weD could be 
completed In minimal time. 

, 

( 

Pagel of I 
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EnSafe/Allen & Hoshal/ Monitoring Well 059G03LS 

ML 

ML 

GEOLOGIC CESCRIPTION 

(0-1') AsPhalt, soil, and gravel fUI. 

(1-12') Silt. Moderate yellowish-brown in color 
mottled with Ught olive gray material, Organic 
material and less light olive gray material from 2' 
to 12', 

Moist from 7' to 10', 

Very moist from 10' to 12', 

No description avaDable: collected a Shelby tube 
sample from 12' to IS', 

(15-16') Silt, moderate yellowish-brown in color 
mottled with light olive gray material, 

(16-20') Slit, light olive gray in color, mottled 
with a light moderate yellowish-brown material, 

Terminated soil boring at 20', Note: No samples 
were collected for Uthologlc description, These 
descriptions were transferred from the log for ' 
adjacent monitoring well 059G03UF, 

W8.L DIAGRAM 

t 
I 
(.) 

> 
0: i _ u 
oS! '0 
... c: 
- 1/ C!(.) 

lJ 

Page I of I 
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EnSafe/Allen & Hoshall Monitoring Well 059G03UF 

100 

2 100 

3 95 

4 83 

D.L. 
GW 

GEOLOGIC IESCRIPTION 

(0-1') Asphalt, soil, end gravel fill 

,8 ~~---+----------------------------------------------~~ 

LO 

1.0 

ML 
2.2 

1.0 

1.2 

.8 1---4----1 

(1-12') SUt, moderate yellowish-brown in color 
mottled with HgM olive gray-colored material. 
Contains organic and less Ught oHve gray 
lIaterlal from 2' to 12'. 

Moist from 7' to 10'. 

Very moist from 10' to 12'. 

No descriPtion avaHable; collected Shelby tube 
sample from 12' to IS', 

waLDIAGRAM 

l 
IV 
U 
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Page I of 4 



EnSa tel Allen & Hoshal/ Monitoring Well 059G03UF 

• Project; /ISA Me/Tpf'is Locatioo: Hklgton, TN. SJIH) #59 (Ctc/ Pesticide Shcp) 

Project No.: OKJ6-oB420 SU1ace Elevation: 263.51 feet msJ 
Stcr1ed at 1337 on 3-4-96 TOC E1evatioo: 263.32 feet msJ 
Coq)Ieted at 1457 on 3-4-96 Depth to GrOUldwater: 14.63 feet Meaued: 4/8/96 

D"1i'Ig Method: Rotasaic - "4 mer core bETre116" (){) casing GrOUldwater Elevation: 248.69 feet msJ 
D"Ii'Ig ~y: AIEnce Envrarnents, Inc. Total Depth: 56 feet 
Geologist D. Ladcf, W. Perks WeI Screen: 44 to 54 feet 

~ ~ i ! 1 
§ 

~ I 
~! lUi i I GEOLOGIC IESCRIPTION WB.L DIAGRAM 

~ ~ ~ M 

(15-18') Silt, moderate yeUowish-brown in color 
ML mottled with Ught olive gray-colored material. 

(16-22') Slit, light olive gray in color, mottled 
' .47.5 

with a light moderate yellowish-brown-colored 

I." material from 18' to around 20'. 

1.8 ML 

• 20-

5 82 

2.0 CII .e 
WI 
III 
(.J 

"lS 
(.J 
> 

(22-28') Silt, moderate yellowish-brown to Q... -dusky yellow in color. Contains iron-staining and 0 g ... a iron-manganese nodules. .t: I." u 
en 
c:S -• 

ML N 

25- . 0.8 

r-- .• 37.5 , 
(26-31') Silt, moderate yellowish-brown to dark 

1\ I 
yeHowish-orange In color mottled with dark 

1.2 yellowish-brown-colored material. 

ML 

/ \ I." 

30----- -- ... --
Psge 2 of 4 
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EnSafelAllen & Hoshal/ Monitoring Well 059G03UF 

GEOLOGIC CESCRIPTION 

Ml 

6 100 1.4 H+f11H++--+-----------------+2l25 

1.4 Ml 

1.4 

2.4 

7 100 

2.6 

8 100 

1.4 

9 125 

1.2 

(31-35') SUt, moderate yeUowish-brown In color 
mottled with very fine. very Ught gray colored 
sand. Dark yeUowish-orange staining and 
iron-manganese nodules are present near 35'. 

(35-36.5') Sand, very fine-grained, very Ught 
gray In color mottled with dark yeUowish-orange 
material. Wet. 

Contains some coarse dark yeHowish-orange 
sand from 38' to 38.5'. 

(38.5-37') Sand (medium to very 
coarse-grained) and gravel. Moderate 
yeUowish-brown to Clark yellowish-orange In 
color. 

(37-39') Sandy clay, moderate yeHowlSh-brown 
to dark yellowish- orange In color mottled with 
very Ught gray-colored material. Becomes 
mostly pale yeHowish-brown In color near 39'. 

Top of Fluvial DepOSits estimated at 39'. 

(39-40') Silty sand, medium to coarse-grained. 
with scattered gravel. Moderate 
yeUowlsh-brown to dark yellowish-orange. Wet. 

No descrIPtion available; coDected a Shelby tube 
sample from 40' to 43'. 

(43-44.5') Sand, fine to very coarse-grained, 
moderate yellowish-brown to dark 
yeUowish-orange, and gravel, up to .75" in 
longest dimension, angular to rounded, composed 
of Quartz and chert, wet. 

W8.L DIAGRAM 

CII .so 
to! ., 
u 
u 
> a. 
() .... 
.s= 
u rn 
d -i.. 

11 
Sl 
II -§ 
j 

..L 
Page J of" 



EnSa tel Allen & Hoshall Monitoring Well 059G03UF 

• 
GEOLOGIC [ESCRIPTION WB.L DIAGRAM 

(44.5-47.5') Sand, coarse to very 
coarse-grained, moderate yeUowish- brown to 
dark yeUowish-orange, and gravel, uP to 2.5" in 

1.2 longest dimension, composed mostly of angular 
chert. wet. 

(47.5-48') Sand, fine to coarse-grained. very 
Ught gray and mottled with dark 
yellowish-orange, and gravel, UP to l5" in ii 

II 
longest dimension, composed mostly of angular .. 

1.0 u 
to rounded Quartz and chert, wet. ... 

to) 

> 
(48-49') Sand, fine to medium-grained, with Q.. 

..: 
", • rare quartz gravel. Yellowish-gray in color .2 1 mottled with dark yellowish-orange material, 

... 
~ ... 

slightly micaceous, wet. 0 0 
N 

10 130 1.6 (49-51.5') Sand (fine to coarse-grained) and -52 
gravel (mostly Quartz and chert); dark 
yeUowlsh-orange in color mottled with 
yeUowish-gray material; micaceous; wet. 

(5l5-53.5') Sand, fine to very coarse-grained, 

1.8 
and gravel (QUartz and chert) is up to .75" in 
longest dimension; yellowish-gray and wet. 

(53.5-58') Sand, fine to medium-grained, with 
rare gr~vel. Yellowish- gray color, micacous, 
wet. 

0.8 

Terminated soil boring at 56'. 

• 
Pllge 11/ of 11/ 
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EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

GEOLOGIC DESCRlPT10N 

SIt. ~ ~1Io."h __ In ooIor 
with IIthl oIM gray CIIIIoNd --.w. 

ContaIne 0f'\I0hI0 and .... 110M oIM IfIIY 
mat.rfaI 11-. 2' tID 12'. 

WoW 11-. 7' tID 10'. 

V." moIoot tram 10' tID 12'. 

No ~ awIIabIoo; ooIIected Shelby tube 
.......... 11-. 12' tID 15'. 

SWMU 59 

WElL DIAGRAM 

~ 
!i 

i 
r;f 

'" 

RCRA FACIUTY 
INVESTIGAnON 
NSA MEMPHIS 
MIWNGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

-0 

! 

-15 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 



• • 
EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

5 I 112 

r~ RCRA FACIUlY 

GEOLOGIC DESCRIPllON 

(11-22') SlIt. IIeht olive 9rG)I In color, mottled 
with a IIeht .........,.. ~-brown-ooloNCI 
material from 1 r to around 20'. 

SlIt,. .........,.. ~owI8h-brown to 
y.IIow In color. Contofne Iron-etalnlno and 
Iron-........ n_ nocIuIeL 

(21-31') SlIt,. moderate ~-brown to ,.........., ora.... In color mottled with cIartc 
~-aolonld maborfol. 

SWMU 59 

~ 
~ 

i 
9 
l... 

WEll DIAGRAM 

INVESTIGATION 
NSA MEMPHIS 
MIWNGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

o a ~ i 

11111111111111 
-15 

l 

-30 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 



EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

GEOLOGIC DESCRIP110N 

(31-35') SlIt. mocIeratJe yeIIowIah-bnIwn In 
mottled with ~ fine, ".." IIvht gray ooIorecI 
.-d. DarIc ~-ranoe .taInIn9 and 
'""'~ IIOCIuIee are ...-t _ 35', 

(35-38,5') Sand. ~ fine OIalned, 
gray In ooIor mottled with dattc y......... -00-1 
mateftaI, w.t. 

SWMU 59 

WEll. DIAGRAM 

sf 
to. 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MIWNGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

o iii i 

11111111111111 
-30 

I 

-40 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 
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EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

Project: NSA Memphle location: MIIHnpn.TN.SWMU 159(01dPeetlclde Shop) 
Project No.: 0106-08420 SUrface Elevation: 263.51 feet mal' 
started at 1337011 3-4-96 TOC ElevotIon: 263.32 feet mal 
COmpleted at 1457 on 3 ,,""96 Depth to Groundwater:14.63 feet W-ured: 4/a/96 
DrilAna Method: ___ """-Vr lID -.. 

Groundwater EIevotIon:248.69 feet mal 
Drilnna Company: .... Ilance Environmental. Inc. Tatal ~th: 56 feet 
GeaIogf8t: D. Ladd. W. Parka Well Screen: 44 to 54 feet ... 

;! 1IIIb ; I , i ! GEOLOGIC DESCRIPTlON 
! 
~ 

WELL DIAGRAM 

110-

B& 

~ 

~ 

10 I 1;s(l 

I--

J~g 
.~ 

sw 
GW. 

(44.5-47.15') Sand. _,.. to very 
_-grained. rnocIerc.t. Y8IIo ..... - brown to 
dartc y.IIow/IIh-onmge, and 0........ up to 2.6' II 
IongMt ............ com",*", mo.tIy of angular 

oMrt. wet. j:1I1 
(47.5-W) Sand. fine to - ............ very 115J! 
light gray and rnottIecI with clark I • 

~o"'" -.. and orawI. up to 1.6' In I I I 

r.t7i--n I to rounded quartz and ohert. wet. 14. It IongMt ell ............. compcMd mo.tIy of 011 rr i" 
(411-.... ) Sond, fine to mecllum-oralned. with J 

rcn quartz grawI. YsIIowIeh-gray In ooIor " I 1 
mottled with dartc ~-oronoe mateI1aI, I -
dghUy mlcacla ... wet. I .....; 

("'-151.15') Sand (fine to _ oralned) and I I I 

;::J~ ...,:' ,:::2; :: 1211 tr. 
y.IowIeh gray mat..tob ""-tM; wet. t t€ti 

~: ~. (151.~.5') Sand. fine to very - groInecI. D -ll", ~'. ~ and orawI (quartz and ohert) Ie up to .76' In l ; 
1.6 ~: .• ~ IonOeet cllmenaIon: y.IIowIeh-gray and wet. ~ l ; 
~ 10 It,'·; 
I!'!:c; ~ (153.15-158') SoncI, fine to mecIIum-oralned, with ! ;' 
p.:~~ rcn grawI. Y .......... - gray ooIor. mIcoooua, l i 

~~~ SW wet. '~ii~~i' ~~ ~ 

~;~ 7. ~@: 
T ................. boring at 158'. 

• RCRA FACIUTY 

'

INVESTIGATION 
NSA MEMPHIS 

~ =- MIWNGTON, TENNESSEE 

SWMU 59 
OLD PESTICIDE SHOP 

DWG DATE: 12/10/88 I DWG tWotE: 84GL583C 

GAMMA RAY LOG 
COUNTS PER SECOND 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 
c:MINIa nPE': r PIle 

'fOPOFIDG
GROUND SURFACE 

IW'E LOGGED: OS/Zl/H 

NOTES 
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G SERVICES,INC. 

Mea.ur .. ent ot Hydraulic conductivity 

Client: EnSafe/Allen , Hoshall 

Date ot Report: 03/22/96 

Client's Project Ho.: 0106090000 

Project Ho.: E-3-157 

Sample 1.0.: 0059S03UP15 

Soil Description: Brown , Gray Clayey silt 

Test Media: City ot ___ phi. water 

wet Density (Lbs/tt3) 
Dry Density (Lbs/tt3) 
Moisture (t Dry Wt) 
Porosity (n) 
Degree ot Saturation (t) 
Specitic Gravity (ASTM D-854) 

Pre-Test 
139.4 
107.6 
29.5 

.36 

.99 
2.66 

»ezaeaJ:»i1it7 

Temperature Correction, ~ - 1.008 

X, - 6.0 X 10-7 ca/sec 
Kz - 4.1 X 10-7 ca/sec 
Xi - 7.2 X 10-7 ca/sec 
1(, - 5.5 X 10-7 ca/sec 

Post Test 
139.9 
107.7 
29.9 

.34 
1.0 

coetticient ot Peraeability, Kzo - 5.7 X 10-7 ca/sec 

Tested in accordance with ASTK D-5084-90 • 

Lab Ho. P-96-017 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 1 99 FAX 901-386-6614 
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COMPANY 
WELL 
LOCSlT I OH/YI 

COUNTY 
STATE 
SECTION 

DATE 
DEPTH DRILL"-~ 

I.OG SO'fTOM 

LOC TOP 

CASING DRI 
TYPE 
THICJ<tfiV.SS 

I 
DEC 

FLU l D Dl'.NS I I I 

JlON MATI< 

RE!1ARI<S 

GEOLOGICAL 
LOGGING 
SYSTEMS 

1059G93UF I 
L~_' ___ . __ .. _... . __ J 

ENSAFE. AI.LEN " HOSHALL 
Q59G93UF 

OTHER SERVICES: 
9511 

HAS MEMPHIS RUN OHE 

SHELBY I OPEN 

TENNESSEE 
TOWNSHIP RANCE 

05/7.2/96 PERMANENT DATUM Gl .. ELEVATIONS 
5~ F:LEV , PERM. DATUM : 

5 ?, ,9~ LOG MEASURED FROM: 
-2 . '~Q DRL MEASURED FROM: 
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G SERVlCES,INC. 

Heasur_ent of Hydraulic COnductivity 

Client: EnSafe/Allen , Roshall 

Date of Report: 03/22/96 

Client's Project No.: 0106090000 

Sample I.D.: 059S030743 

Project No.: £-3-157 

Soil Description: Brown Sandy Gravel 

Test Media: City of aa.phi8 Water 

Wet Density (Ibs/ft3) 
Dry Density (Ib8/ft3) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
136.7 
115.7 
18.2 

.30 

.97 
2.65 

.eraeaJ:»ility 

T_perature Correction, ~ - 1.043 

It, - 1.4 X 10-4 ca/sec 
Kz - 2.7 X 10-4 ca/sec 
K'J - 4.3 X 10-4 em/sec 
It4 - 1.5 X 10-4 ca/sec 

Post Test 
148.7 
130.0 
14.4 

.22 
1.0 

Coefficient of Peraeability, X. - 2.6 X 10-4 em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab Ho. P-96-018 Reviewed By: 

; 

6756 BUCI<LES COVE MEMPHIS, TN 38133 901 -385-1 199 FAX 901-386-6614 
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SWMU6S 

SOIL BORlNGIMONITORlNG WELL LOGS 
AND 

GEOTECHNICAL LABORATORY RESULTS 
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EnSafe/Allen & Hoshal/ Monitoring Well 065G05UA 

BG 

BG CL 

GEOLOGIC IESCRIPTION 

(0-20') Upper AUUvium (see descrIPtions 
below). 

Clay, brownish-gray In color, hard and dry. 

WO BG~~---~-------------------------------------------4~1 
Slit. From 5' to S', Is very light brown In color 
and moist. 

BG 

BG 

BG 

BG 

2 70 BG 

BG 

BG 

ML 

From S' to tS', sHt Is yellowish-brown to 
yeUOWlsh-gray In color, with specks of organic 
material and some oranglsh-colored staining. 

At IS', color changes to greenish-gray/olive 
gray. Very moist to wet with some snail sheUs 

1oWLW/---'- present. ~ ______________________ --J 

Terminated soil boring at 20' • 

W8.L DIAGRAM 

t 
i .. 

Page' of' 



EnSafe/Allen & Hoshall Monitoring Well 065G06UA 

2 

3 

ML 

GEOLOGIC IESCRIPTION 

(0-20') Upper AUuvium (see descriptions 
below). 

SUt. Light brown to yelloWish-brown in color. 

Clay, Brownish-grey to Ught brown in color, 
H.d, 

SUt, Yellowish-gray to yellowish-brown in color. 
Rare organics with iron-stained haloes around 
them from S' to 12', 

From 12' to 14', Increase in orange-colored Iron 
staining 8'ld mottling. Silt Is yellowish-brown to 

IW'W+--...... with some gray, and moist. 

No description avaUabIe; coUected Shelby tube 
"-........ --h. sample from 14' to te' in 8SMW08DA. 

ML 
SUt, yeUowlsh-brown with some gray, with 
orange-colored Iron staining and mottling. moist 
to wet. 

Terminated soil boring et 20', Note: No SMpleS 
were coHected for Ithologic description. These 
descriptions were transferred frOll the log of 
adjacent monitoring weB 8SMWoeDA. 

W8.L DIAGRAM 

" j 

t 

Page I of I 



EnSafe/Allen & Hoshall Monitoring Well 065G06DA 

• 



EnSafe/Allen & Hoshall Monitoring Well 065G06DA 

Ii ~ i I J 
§ 

~ " wit. DIAGRAM 

~! i I GEOLOGIC IESCRIPTION £ 

ii If = M 

BS Sit Send end graveL 
1/ 

GW 

t~ Cockfield Formation: Brown stiff clay with 7 125 BS 

t CL 
flne-grelned send Interbeds. 

BS 

Terminated soU boring at .. e'. 

Psge2of2 
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EnSafe/Allen & Hoshal/ Monitoring Well 065G07UA 

BG ML 

BG 

100 BG 
CL 

BG 

GEOLOGIC CESCRIPTION 

(0-20') Upper AUuvium (see descrIPtions 
below). 

Fill material Is present from 0' to 2'. Silt with 
some gravel, brown In color. 

Clay. brown In color. hard and dry. 

BG ~~--~--------------------------------~~ 

BG 

BG 

2 70 BG ML 

BG 

BG 

sut. yellowish-gray to yellowish-brown in color. 
moist. 

Some mottling with Clark yellowish-orange 
stained material from 10' to 20'. 

Silt exhibits a color change near 20' to onve 
gray/greenish-gray. 

Terminated soil boring at 20' . 

WELL DIAGRAM 

t 

Psge' of I 



COHPHN'I 

WELJ. 
LOCAT I 01"1/ f'} ELI> 

COUNT II 

STATE 

SECTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

I 965C96DA 1 

ENSAF'E,ALLEN & HOSHALL 
065G06DA 
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EM-~® 
Environmental & Safety Designs, Inc • 

ProjeCt NAS HeIIf)Iis 

Started at 0745 on I-fl-95 
Ccq)IeteCI at 0845 on I-fl-95 

<45-

Monitoring Well -88 02 UF 
OEh-;;e;2-uF .. 

Loc:atiCrt ~ TN /3ack[TDtnd Site #2 

TOC EJevatiCrt feet msI 
Depth to 8'cU1c1w8ter: feet 

wei Screert 38 to 46 feet 

GEOLOGIC lESOUP I IQII WELL DIAGRAM 

1 :. -.~. 
.:~ : 
"'1- '. :"1=;: ; 

I 
"I .. 
~ 
52 

Log infor.atlon taken fonn the boring for the 
lower fluvial well 86-2. 

............ -L 

85-

70-

75-

80-

Page 2 012 



rr.....,.,® Monitoring Well 86-04-5 
Environmental & Safety Designs, Inc .. 

i I .J 
.~ ! GECl.OGlC IESCRlPTIOO I 
I 

WELL DIAGRAM 

j ~ ~ m M 

R ..cI CIebrIs. 

-.. B 1& 
t tOO BG Silty dey. pale olive with reddish bro.n IIOttling. 

tit. 

-V stiff. 

ML Clayey sit. yellow grey to yeIow brown. IIOttled 
with recIdIsh brown. 

2 tOO BG Clayey silt. yellow grey to yellow brown IIOttled I 
yellowish OI'a'IgI. ..... ed. low DlUtlclty. .. 

K 
u 
~ 

i 

1 q 
0 

3 100 BG .1 
Log Inforution taken fr. the boring for the 
lower fluVial .... bg-41. 

p~ lof I 



• 

• 

• 

EIr~® 
Environmental & Safety Designs, Inc. 

Monitoring Well 86 - 04 UF 
~]3G&04-UF 

100 BG 

2 100 BG 

ML 
3 100 BG 

.. 100 BG 

5 100 BG 

GP 

GECl..OGIC CESCRIPTION 

Fill and debris. 

Silty clay, pale olive with reddish brown mottling, 
stiff. 

Clayey slit. yellow gray to yeHow brown. .ottled 
with reddish brown. 

Clayey sHt, yellow gray to yeHow brown mottled 
yeUowish orange, laminated, low plasticity. 

SUt, medium gray, .assive, low plasticity, traces 
of iron inclusions. 

SHt, clayey, medium gray.stalned yellowish 
orange, plastiC. 

sut. clayey, yellow gray to olive gray. 

Sand, silty, with gravel. yellowish gray to 
yeHowish brown. mottled yeUow orange, moist to 

WELL DIAGRAM 

"1 
..L 

Page lof2 



e 108 BG 

7 100 BG 

8 90 BG 

GP 

Gravel, sandy, fine to wery co.se sand. traces 
of sUt. wet. yellow ~ay. 

Log Information taken frOID the boring for the 
lower fluvial weft bg-4. 

WEll.. DIAGRAM 

" u i 
> .. 
CI.. 0 

i 
N ..... .. S 

0 

1 c:i 

1. 

P6ge2 Df2 
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75 aG 

• 2 50 aG 

ML 

3 87.5 aG 

.. 75 aG 

5 100 aG 

GP 

6 108 aG 

• 

Monitoring Well as 02--=tF 
OeGrG02.LP 

• GEOLOGIC reSCRIPTI~ 

FI and roots. 

SUt, clayey. yeUow brown to gray brown. moist, 
soft. 

snt. clayey. yeHow gray to olive gray. stained 
yellow orange. lalllinate<l with orange to brown 
thin striations. 

Sut. clayey. light olive gray to yeUow gray with 
Iron staining. trace gravel 

sat, clayey. light olive gray. less Iron staining. 

Sand, silty. trace clay. some gravel. yeHow brown 
to gray brown. 

Sand, medium to coarse with gravel. orange 
brown to yellow. 

Sand, fine. with trace gravel. grayish pink to 
grayish orange. some yeHow orange mottHng. 

WELL DIAGRAM 

a 
.E .. 
CI 
U' 

'ii 
II -.. • CD 
'0 c: 
CI 
(.) 

> 
CL 

0 • ,s; 
u 
UJ 

c:S -• C'I 

~ 
0 .. a 

Page I of 3 



Monitoring Well BG-02-LF 

S.e .. above but dark yellowish orange. 

Sand, gravelly, slty, dark yellowish orange, wet. 

Sand, very fine to fine, dty, traces of clay, 
yellowish gray to grayish orange. 

Sand, fine, clayey and silty, RIOderate gray to 
SC brownish ",ay, laminated, soft to stiff. 

ZLF 

WELl.. DIAGRAM 

Ii 'U ., .. i u .. .. 
u 2 > 
Go .... 
..; !i 
.2 .. 
C 
ci 

.1 

Psge20(3 



. £'r...D.Ar® Monitoring Well eG-02-lf=: 

• Environmental & Safety Designs, Inc. 

GECl.OGIC CESCRIPTION WElL DIAGRAM 

sc 

1 
11 100 BG rIIEn;;-;;;:;;.-;;;;------~ End of boring at 87'. 

• 

• 
Page 3 of 3 



~,,., ® .. ",. Monitoring Well "BB-04-LF 
Environmental & Safety Designs, Inc. 

I 
100 SG 

2 100 BG 

ML 
3 100 SG 

.. 100 SG 

5 100 SG 

GP 

• GECl.OGIC lESCRlPTI~ 

n and debris. 

Silty clay, pale oIiv~ with reddish brown lIottiing. 
stiff. 

Clayey silt. yeIow gray to yellow brown, lIottled 
with reddish brown. 

Clayey sUt, yellow gray to yellow brown mottled 
yeUowish orange, laIIinated. low Plasticity. 

Sut. lied .. gray, IIBssive. low plasticity, traces 
of iron Inclusions. 

SIt, clayey, .~ gray stalne<l yellowish 
orange, plastic. 

SIt, clayey, yellow gray to olive gray. 

Sand. silty, with gravel, yellowish gray to 
ye80wish brown. .0Uled yellow orange, 1I00st to 

HELL DIAGRAM 

1 
Page I of 2 
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Sr~® 
Environmental & Safety Designs, Inc. 

~ ~ 
gi I-W 

i~ :len 

2 I i I 
~ en It 

e 108 B6 

7 100 BG 

8 90 BG 

9 85 BG 

§ 
~ I 

GEa.CGIC CESCRIPTI~ 

~ 

6ravel, sandy. fine to yery coarse sand, traces 
of sit. wet. yellow '¥ay. 

S.e as above with color changing to dark 
yellowish orange to moderate yeHowlSh brown. 

Sand with clay. sand is yellow gray stained 
WI..~-h yellowiSh orange. clay light browniSh gray. IIOIst 

to wet 

Sand, very fine. clay. medium dark gray. olive 
black laIIinations. 

to 100 BG p!l6i!164---+-----------------I 
End of boring at 78' 

I 
~ 

HELl DIAGRAM 

CJI 
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til 
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til 
U 
> a.. 
0 ... 
~ 
u en 
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~ 
52 
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EnSafe/Allen & Hoshall Monitoring Well OBGG11UA 

I § ffi 
A I d 

...J 

M ~ ~ 

G.f. 
GM 

100 BG 

2 90 BG 

ML 

3 105 BG 

GEOLOGIC reSCRIPTION 

Gravel and silt (fill) 

Brown silt with some dark yellowish-orange 
staining and organic flecks 

Silt, yellowish brown mottled with yellowish gray, 
moist 

Silt, olive gray to greenish-gray, wet 

Silt, brownish-gray to greenish-gray, wet 

Large wood fragment 

With sand streaks between 22' and 26', wet 

" ~ 

~ 
waLDIAGRAM 

a 
.e 
'" 10 
U 
U 
> 
Q.. 

o 
'Of 

.s= 
u 
UJ 

ci -
-g 
51 
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EnSafe/Allen & Hoshall Monitoring Well OBGG11UA 

Project NSA MenptIs 

Project No.: OK)6-oB420 
Stcrted at 0800 fXI 3-18-96 

CaJl)Ieted at 1300 on 3-18-96 

ISing Method: Rotascnc 

Geologist J. KiIgsblry 

\/ 
35-/\ 

-

40-

45-

50-

55-

4 100 SG 

. Location: Hlngton. TN. 8ackgrotnd Location #" 
SU1ace Elevation: 26!81 feet msJ 

TOC Elevation: 263.84 feet msJ 

Depth to GrOllldwater: 842 feet 

GrOllldwater Elevation: 247.42 feet msJ 
Total Depth: 76.0 feet 

Wei Screen: 38 to 48 feet 

GEOLOGIC CESCRIPTION 

With sand streaks between 30' and 36', wet 

ML 

Silt and sand, olive-gray 

~~--~----------------------------------r.~4B o. -,.. 

~:.~ 
o· (" 
'.:~ 
~:'I~ Sli O:R GW 
0: ,C 
0:<=2 

Sand and gravel, reddish-brown to 
orangish-yellow 

6" ,\ 
.:0 
~0~.~·0~--~----------------------------------+2UB 
. '.0·. . Sand, coarse-grained, with some gravel, 
0: . ·0 grayish-yellow to dusky yellow 
. ·.i' 
0: ·'0 
"'0' 
0: ·'0 
·'.0' 
0: ·'0 
".0· SW 
0: ·'0 
".0' 
0:·'0 
".0' 
0:'·0 
"·0· 
0:'·0 
·:.0' 

O.!~ 

O:h Sli 
o:~ GW 

Gravel with some sand and clay in the matrix, 
grayish-yellow to 54' turning to reddish-brown 
at 56', 

Sand and gravel, reddish-brown to 
yellowish-orange 

6:·b 
~~---r----------------------------------+~8 ...... ao GW Gravel lense between 59' and 61' 

MeaslJ'ed: 4/8/96 

W8..L DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well OBGG11UA 

GEOLOGIC CEsauPTION 

GW 
5 100 BG ~~--~--------------------------------~n8 

6 120 BG 

S}i 
GW 

Sf. 
CL 

Predominantly sand with several layers of 
iron-cemented gravel" to 2" thick, maximum 
diameter of gravel Is 2" 

Cockfield Formation: sand, fine-grained and 
Olive-gray, with some seams of brown clay and 
organic material 

Soil boring terminated at 76'. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well OBGG12UF 

• 
~ 5 lr: § 

~ 

~ !R i 
:z:::tLi gw ~w w § 1 i d GEOLOGIC CESCRIPTION WELL DIAGRAM 
I-W 

~ ~ ~~ :J~ j~ ~ ...J 

~ ~ ~ 

se. Asphalt. sand. and clay (fill) 

SC 
100 8G 

Cd... Clay and silt. gray 

ML 

Silt. yellowish-brown to yellowish-gray with 
organic specks and iron staining. moist 

2 90 8G ML 

01 -c 
(i; '" 0 
10 a, U 

• u 
Clay with some silt. brownish-gray. stiff > 

Q.. 

CL 0 
~ 

.t: 
20 u 

Silt. light olive gray with some reddish-brown 
fJ) 

staining and mottling sf 
N 

ML 
3 75 8G iii 

Q) 

'" Q) 

~ 
0 
'E 
Q) 

Fine sand. tan to yellowish-brown !.J 
SP 

SW Sand. medium to coarse-grained. reddish-brown 
to light brown 

Sand and gravel. reddish-brown. majority of c 
Q) 

gravel from 40' to 47'. with gravel up to 2" 
Q) 

t:; '0 

diameter ." c 
Q. 10 

U 10 '" 
Sli 

> u 0 Q.. 
'0 N 

GW c ....... 
'0 Q) g 
(i; u 

~ 
- > C! Q.. 

o : 

4 100 8G ::J.J 

• sc. Cockfield Formation: sand. silt. and clay. light 

SM olive gray to light yellowish-brown. micaceous. ..l finely lignitic. with streaks of clay throughout 

Page I of 2 



EnSafe/Allen & Hoshall Monitoring Well OBGG12UF 

5 80 8G 

Sk 
SM 

GEOLOGIC IESCRIPTION 

Soil boring terminated at 66.0'. 

WELL DIAGRAM 
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G SERVICES,INC. 

Measurement of Hydraulic conductivity 

Client: BnSafe/Allen , Hoshall 

Date of Report: 03/01/96 

Client's Project Ho.: 010609000 

Project No.: E-3-157 

Sample I.D.: 065S06DA16 

Soil Description: Gray , Brown Clayey silt 

Test Media: City of Memphis Water 

wet Density CLbs/ft3) 
Dry Density CLbs/ft3) 
Moisture ct Dry wt) 
Porosity Cn) 
Deqree of Saturation ct) 
Specific Gravity CASTM D-854) 

Pre-Test 
124.8 

96.5 
29.3 

.43 
1.0 
2.70 

.eraea])ility 

Temperature Correction, ~ - 1.041 

Ie, - 4.6 X 10,-' CIl/sec 
~ - 4.0 X 10-' CIl/sec 
Xl - 5.1 X 10-' em/sec 
K, - 4.7 X 10-' CIl/sec 

Post Test 
125.6 
97.6 
28.7 

.42 
1.0 

Coefficient of Peraeability, ~ - 4.8 X 10-' 'em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-012 Reviewed By: 

, 6756 BUCKLES COVE MEMPHIS. TN 38 J 33 901-385- J J 99 FAX 901-386-66 J 4 



U. S. STANOARO SI~ OPEN, IN iES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
643211 I 3 4 6 .10 1416 20 30 40 50 70 100 140 200 

100 , .' " 

, . , :' I' I , , , , , , r r'r-. 
K! 

0 
r-... 

--- --- - ... -. __ • __ •• 0- . --- _. ._- - ------- ~ 

90 r-.... 10 

"--- - I-- f-_. 

" IJO 

\ 
20 

- -- r-- _ .. _- --- - . 

70 \ 30 , I 
-- - --- --- ------

401 ISO 
~ - -. -- -.. --- ----- ~ 

15 50 50 1 z I 
Ii: I 
i -- --_."._-- -+- --- -- -- -.- -> -- -. 

i\ u 40 &i 
~ '\ 

u 

~ r- - - --- -_._-_._. _ .. - _.- -- --._- --- I-- -

:'\ - 10 , 
.. _- -----

30 ~ IJO 

--. - - 1-- --- ----- - --1--- -

10 90 

~- .- .-- - - - .-", -- - -- - . - _. 

0 100 
500 100 50 10 5 1 fl.5 0.1 0.05 0.01 0._ 0.001 

GRAIN SIZE IN MIllIMETERS 

I COBBlES I GRAVEL I SAND I SIlT OR ClAY I COMSE I FIN[ COMSE I II£DIUII I FIN[ 

l1i6 

SImple No. Elev 0/1 Depth CIIuIficItion Nat w" LL PL PI 

29 _~_~~Saf.eJ_A&H_-'-Jll0_6090.00 
:SO(O.DA-I" 

-- .. --------- -

m. 

~No. 

GRADATION CURVES DMI 03/01/96 

• • TRI-sTATE TESTING SER._ INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Boshall 

Date of Report: 03/01/96 

Client's Project Ho.: 0106090000 

Sample I.D.: 065S06DA40 

Project Ho.: E-3-157 

Soil Description: Gray gravelly Sand with trace of silt 

Test Media: City of Memphis Water 

'" 

" 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (t Dry wt) 
Porosity Cn) 
Degree of Saturation' ct) 
Specific Gravity (ASTM D-854) 

Pre-Test 
136.9 
127.8 

7.1 
.20 
.71 

2.57 

•• ra.ability 

Temperature Correction, ~ - 1.000 

It, - 1.9 X 10-' CJR/sec 
~ - 2.0 X 10-' CIl/sec 
X, - 1.1 X 10-' CIl/sec 
~ - 1.8 X 10-' CIl/sec 

Post Test 
137.4 
120.6 

13.9 
.24 

1.0 

coefficient of Penaeability, Kzo - 1.8 X 10-' em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-013 . Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38 J 33 90 J -385- J J 99 FAX 90 J -386-66 J 4 



u. S. STANDARD SIEVE OPENING IN INCHES HYOROMETER 
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t--+--
0' I , , , , I , I I I' I I , I , , , , , , , , I I I I I , , , '-'- 1100 
500 100 50 10 5 I 6.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

[ 
C088lES --}-- . GRAVEL ~-. [ . . . . SAND SIlT OR ClAY ] 

_ COMSl 1 '111( _ CQMS( _I -- L flII[ __ 

I Sample No. 1 EIev or DepIIt Clnsiflc:ltIon INat·~ILl I Pl I PI I oc,5S0"I>~'tO 71'1a11d EnSafe/A"H I 010609000 

ANa 

IIIariM No. 

GRADATION CURVES 0lIl 03/01/96 

• • TRI-6TATE TESTING SERVe, INC. 
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BACKGROUND WELLS 

• SOIL BORlNGIMONITORlNG WELL LOGS 

• 



• 

• 

• 



", 

r.-~® 
Environmental & Safety Designs, Inc. 

Monitoring Well B&=02-UF 
of;6-G02-U F 

75 BG 

2 SO BG 

ML 

3 87.5 BG 

.. 75 BG 

5 100 BG 

GP 

6 108 BS 

GECl.OGIC CESaUPTION 

Silt. clayey. yellow brown to gray brown. .oist. 
soft. 

SRt, c~yey. yeHow gray to oIiye gray. stained 
yellow orange. a.tnatecl with orange to brown 
thin striations. 

Sit. clayey. light olive gray to yeIow gray with 
iron staining. trace graveL 

Sit. clayey. light olive gray. less iron stair*lg. 

Sand. silty. trace clay. so_ gravel. yellow brown 
to gray brown. 

Sand. .ctiuII to coar~e with gravel, orange 
brown to yellow. 

Sand. fine. with trace graye~ grayish pink to 
grayish orange. so_ yellow orange .0ttHng. 

HELL. DIAGRAM 

'Ii 
I 
• -~ 
0 -tJ 

t 
." 
i .. 

1 .1 
Page 1 of 2 
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• 

IDs 
~~,,. ® .. ",. . 

Environmental & Safety Designs, Inc .. 
Monitoring Well-B8-02-S

OBG&02.LS 

75 BG 

2 50 BG 

3 87.5 BG 

GEOLOOIC [ESlUPTI~ 

F. and roots. 

S8t. clayey. yellow brown to gray brown. IIOist. 
soft. 

ML Silt. clayey. yeHow gray to oIiye gray. stelne<l 
yeUow orenge. IMinete<1 with orange to brown 
thin striations. 

.. 75 BG tJ.U.I~---1----------------1 
Log Information taken for. the boring for the 
lower fluylal well BG-2 • 

Page I of I 



COHI'(."W 

IJELL 

U)CnT I QN,'F' l ELI> 

comu V 

STATE 

SECT10N 

DATE 
L't~I'Tli .DB I l>l.E¥. 

LOG DOT H,M 

LOC TOP 

CASING DIH Ll.£H 

CAS Hl<> T" .PE 
CAS I tiC · 1 It I Ci<NESS : 

= 
GEOLOGICAL 

LOGGING 
SYSTEMS 

l OBGG12UF 1 ________ .. ______ J 

EN&r.FE,AI.I.EN ,. 1I0!,;HIlLL 

OBGG1211F 

1'11'1 S MEMPH I S 

~Hf.LB·t 

TEN!'1F.SSEf: 
TOWNSHIP RI'INGF. 

~~i/ ~1 '96 PERMANENT DATllH 
'16 El .ElJ . PERt'!. Df'iTUI'I; 

ELVI..'AT I or~s 

KH 

'It> 
PI.'C 

. L!!'l 

4.2. ~,e I.OG MEASUHED FROM: G1. 

- ? . :; 9 DIlL I'<i:A S U nED FROM: CL 

flLIJ £1' I El,J) 

DI' 

CL 

LOGGING UNIT 
FIELD OFTICE 

RECORDED B\' J T GII. BEHT 

268.9 

HI'f S 121·; 

MAGNETIC DECL. 
I'll'll J!l X l~ L~i~; I TY 

Fl.UID DENSIT .... 

NEUTJlON MATRI~ 
HEttfl Rl<S 

ll ( ·REIIG.LE 1"1.1.11 II 

RM 
I~(,l FR FILE ORIGIN 

TYPE 951.1 C 

Rt'! T EMf'F.HA 'f U IU: 1~(lG ~ 

'" 
J • ? MATRIY DELTA f PLOT 9519(, 

StIIH'ST()NE "-UIJ 1> DEl.TA T l'URE!>H: 9"'.,~ 

F:l.ECTlUC 1.0G INTEJ1PHn:nTION I S EMPIRIC;'L If'! linTl/RL EXTREME HOl.E corm 

WILL 1'1 A 1: ';, COMPLETEl. ... ACCI1H()lF~ !NT£lWIU,:XATIONS. I'IFFlCULT, 

ALL SEHUJCES l'kOI)IDU) SIJB,iEeT 10 S'fAHDARl> TEHHS Arm CONDlTION!> 

, ""p" 
I I LII: I 
t-- - - ------- - ------ -7~ 

Ih ~ . W, f ~ 

(,MINA:, --,-:;-j r-' -.--. -.-:n --- - I:<! 

i-----:::=t~2:1 ~ I 
• .! \ ~I l . .. . ; ~ 
j . : \..:::-" 

: i ' ~ I 
I I .~ -----4 

i 1 ;:;.-$ I 
! i t I I 

1
'1/'" I 

I . ~ \ I 
r------. -+--""'--.r---J 

I
· .\ "'=- 1 

. f=-= I 
t : ."Sf ' . i 

o 

10 

20 

~E) -----. - ----- - --- ----- ------------------------ -

I 
I 
\ 
I 

1>-__ 1,1 
...., I 

\ 
\ 
\ 

j 

f 
i 

i 
j 
I 
I 

Gh~-ti 

. I 
• j 

I 
I 

I 
I 
• I 
• 

i 
I 

e 

i i <\ i r--' I ~ . 30 ; " ! 
r·---~'-__r_-----·--........ -. ... ...... :,. ---'''''''-.. -'''' .. ------

! I~· 
I .... S-'-r

l
, \ I 

r------ . I 
f-. ~. ___ --.J 
I I I 
~ ..... ==~.=~--.. ~ ..•. ~ 
c. t' ','\ : 'if; I f"-- . . . . .., 
I .--- oRr'",; ' . i 
L(\ j -r. to •• , 

~'~ .. - - -- - -..:~'{- ---- _. _- _I: II~ 
! .,N. I 

43 

, .. ~ 
1 ,,-=-

I '.' ~~-~-- .. ~:ir· :;:> ' 
,,..,,.-. ,,--

. ---~---~------~-~-- . , 
~-----_+!----.---'------.--11----

I 

I 

. ~. MMB~ · M C 

fOil,' 
(r (rtfl1-M 2H! 

i' '. 
,. 
c' 

:' t; L' C; '~-l ~-~-~-,-. -")-,.-,, --.:.-;, E, l 
~----.------------------------~ 

~P-[ liN ,' 

to t1tIHO·M 0 
, TEHf' 
~- -------- ------ - -- --~ :4: r,( r >', " 

f -- -.--- --.--.--.----- -- - gl_. ____ - -- --- -------. --;~ 
, CtHh-t! H, i . "\..' . ': . 

k-- Gfin : ~41 ' ! 

il' ~h t ~,1 

r'- --:- t·~ i 
1 . ~" I 
I ' I~ I b----.. -- ~~ .--1 
i ;::::r \ 
! Gf'_"tJ,..1 1 
1 ~ 
~._.. .: ,.,. --1 
I T<.. . i 

I ":>I 
' ---"l.... i 
~ -- - I 

: . ~" ! 

i . . ~: I 
r------~---. . . ,~ 

: .~ 
.\ --'''C'--:- I . 
I . ~ . ... .. • .... . 
,. -.::......: I . 
J -"""} 1 · 

~~~-.-.--. - ' --4 

, 
Ie [PO iG 
i G~r. , ~~l· 

o 

10 

20 

30 

40 
43 

!:~, 
, i 

i , 
; 

i ! , 
i ! 
J ! 
i i , , 
! 

, 
\ , , 
i I i , , i i -, i - , 
! 

! 
i 1 
i j , 
i , 

i , 
~ ! 
; 

I i 
I 

1 
! . . . 
, , 
I 

\ 

, 
! 

tf. F-----

t O~:! 

Mt1HG·n 0 
- - - !' - -, , 

I -I ...... ! •. .. .. 
i 
I ! 
i I 
\ 

, 
\ I i I -r- , --

I J 

i I 
I 

, 
., .' 
! ! , 
I i 

I , 
I , 

---t-------
! 

1 
. ' . " .. j .. .... .. . . , 

I I I 
I , 

I I 
t'a1HG ;~ 0 
~Iji() 

I 
I 

• 
I 

I , 
I 

I 

.4G ['rb f i~'(i 
~--------------------. llMr 

., I]III!-" bli ' - ------------ -. - -- -- - k£S - - - -. - .-- - - --- -- ------'~ 

bG n!WoOln u 
RHOIi[' 

I J 
----~-----------------".----------------~ 

11)25 



, 

COMJ'AN'I 

WELL 
L~CATJ OrVFI ELD 

comHV 
srATE 

SECTION 

DIn }<; 
DEPTH DR) LL~:R 

I.OG BOTTN'I 

LOG TOP 

CASING JHlILLER 
CASltiG TYPE 

CA~ING THICKNESS: 

BIT SIZE 

GEOLOGICAL 
LOGGING 
SYSTEMS 

r
------.------ .---- .--, 

OBGGl.IUA j L _________________ ..J 

r-. - .. ------.----, 
EN!;I'IFE.ALLEN II< HOSHALL 
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! OTHER SERVICES; I' 
I 9~j1.1 I RUN ON£. .! .. NAS MEMPHI S 

SIH:l. flY OPEN .. ___ J 
TENNESSr:£ 

TOt.lNSHIP RANGE 

05 /c:L /96 
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FLUID DENSITY 1 . • 2 MATRIX DELTA T PI.OT 95UK 
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Appendix D 

Assembly E Specific Capacity Test Results 
and Data Input Files 
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Specific Capacity Test 

002G03DA 

18 

...--... 
CD 17 
~ 
""'-"'" 

c: 
3: 16 o 

"'C 
3: 
~ 15 
o 

14 

-~ --1------L-----

~ ---
/ --

/ 
[JIll 

/ PumpmgRate 

I" =0.75 gpm 

I" 
~ 
~ 

o 5 1 0 15 20 25 30 35 40 
Time (minutes) 

• 



21 

~20 CD 
~ 
~19 c: 
;: 
.g 18 
;: 
e 17 o 

16 

• 

Specific Capacity Test 
002G03UA . 

- ... - -- ."" - -
/ 

/' 

~ 
/ 

L PumpmgRate 

/ =0.094 gpm 
/ 

~ 
~ 

/ ... ..-."" -
-- --~ ----- ------

o 5 10 15 20 
Time (minutes) 

• 

i 

! 

i 

25 

• 



• • • 

22 

~21.5 

~ 21 
c: 
3: 20.5 
o 
j 20 
co C 19.5 

19 
o 

Specific Capacity Test 
002G09DA 

... - -"" 

~ --~ 
---~ / 

v 

) .--
PumpmgRate 1,( 

'I =0.79 gpm ,. 
/ ,. I 

5 1 0 15 20 25 30 35 40 
Time (minutes) 



24 

z-- 23 (I) 

~ 
'-"' 22 c: 
3: 
.g 21 
3: 
~ 20 

19 

Specific Capacity Test 
002G09UA 

-----v----~ 
v 

........-~ 

----
V 

PumpmgRate 

~ 
v 

=0.08 gpm 

~ 
.~ 

-- ---- L __ --- --- ---- --

o 1 0 20 30 40 50 60 70 
Time (minutes) 

~_______________________J 

• • • 
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24.5 
............ 

CD 24 
~ 
'-"'" 
c: 
~ 23.5 o 
-c 

~ 23 
o 

22.5 

Specific Capacity Test 
009G01DA 

. -- --• ---- -I"" ---~ .-------
If 

v PumpmgRate 
= 1.58 gpm 

v .,. 
/ 
~ 
~ 

~ . --~ - . --- ---

o 5 10 15 20 25 30 35 40 
Time (minutes) 



21.5 

~ 21 ..., 
CD 
CD 20.5 

'P
'-'" 

c: 20 
~ .g 19.5 

~ 19 .... 
o 18.5 

18 

• 

I~ 

o 

Specific Capacity Test 
009G03DA 

- -- -..........- - -
~ -/ 

L 
~ 

/ 
..I PumpmgRate 

V = 1.3 gpm 
L 

/ ,.. 

5 10 15 
Time (minutes) 

• 

l 

20 
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13 

~ 12.5 
+-' 
Q) 
~ 12 
'-"" 

c: 11.5 

~ 11 -c 
~ 10.5 
t-

O 10 

9.5 

Specific Capacity Test 
014G07LF 

III 

- -- ----L----

---v-
.";,,.wr VumpmgRate 

7"- =0.081 gpm 

/ 
~ 
-

o 10 20 30 40 
Time (minutes) 

50 



17.6 
z-- 17.4 
Q) 

~ 17.2 
""-"'" 

c: 17 
3: .g 16.8 

_ ~ 16.6 
L-

o 16.4 
16.2 

• 

Specific Capacity Test 
059G03UF 

- -"""", --",,- -- -- -
~ t-- ---~ 

r .. 
1/ PumpmgRate , II 

/ 
=3.9gpm ,. 

/ 
1'-

/ .---- """'" .""---
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o 5 10 15 20 25 30 35 
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TGUESS -- Version 1.2 
******************************************************************* 
AQUIFER PROPERTIES AS DETERMINED BY ANALYSIS OF SPECIFIC CAPACITIES 
******************************************************************* 
WELL NUMBER ........ = 2 G 0 3 fA A 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) . . . . . . . . . . . . . . . . . . . = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 2G 03 DA 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPMOR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S) .... = 
NUMBER OF ITERATIONS ...................... = 

2 
16.32 
20.14 
.22 
.094 
12 
10 
.000696 
1 

2.460733E-02 
4.77337E-05 
3.977808E-06 
3 

2 
14.25 
17.86 
.55 
.75 
19 
10 
.0000228 
1 

.2077564 
8.833193E-04 
4.649049E-05 
3 



WELL NUMBER ........ = 2 6() 'I f)A 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER.LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 2 (j0'1 DA 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

2 
19.16 
23.5 
1.166 
.08 
5 
5 
.000006 
1 

1.843318E-02 
5.3305E-05 
1.0661E-05 
2 

2 
19.07 
21.65 
.5 
.79 
15 
10 
.000018 
1 

.3062019 
1.132542E-03 
7.550278E-05 
3 

• 

• 

• 



WELL NUMBER. . . . . . . . = 9 C; C> I () A 

• INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 9 <003 OA 
INPUT DATA (English units) : 

WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 

• THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR sQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

• 

2 
22.58 
24.13 
.5 
1.58 
17 
10 
.00002 
1 

1.019364 
4.302742E-03 
2.S31025E-04 
3 

2 
18.43 
21.13 
.18 
1.3 
21 
10 
.0000252 
1 

.4814832 
2.176555E-03 
1.036455E-04 
3 



WELL NUMBER ........ = 14 <5 Q 7 L. F 

INPUT DATA {English units} : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER {FT OR M} ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR sQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MIS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 59603 uP 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST {FT OR M} ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MIS) .... = 
NUMBER OF ITERATIONS ...................... = 

2 
9.95 
11.63 
.49 
.081 
12 
10 
.0000144 
1 

4.821428E-02 
1.428461E-04 
1.190384E-05 
3 

2 
16.27 
17.45 
.35 
3.9 
33 
10 
.00004 
1 

3.305295 
2.29953SE-02 
6.968288E-04 
4 

• 

• 

• 



WELL NUMBER ........ = 65 60' vII 

• INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

• 

• 

2 
12.58 
13.44 
.47 
.24 
13 
10 
.0000156 
1 

.27907 
9.494165E-04 
7.303204E-05 
3 



• 

• 

• 
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Irving, TX 75038 
Phone (214) 791-3222 
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EnSafe I Allen & Hoshall 
a joint venture for professional services 

MEMORANDUM 

TO: 

FROM: 

Rob Williamson 
NSA Memphis Public Works Environmental Division 

Mark Taylor 
SOUTHNAVFACENGCOM 

Robert Smith~ 
EnSafel Allen & Hoshall 

SUBJECT: Characterization of Investigation-Derived Waste from Assembly E 
SWMUs: NSA Memphis RFI, Millington, Tennessee; CTO-106 

DATE: October 14, 1996 

Beginning in November 1995, EnSafel Allen & Hoshall conducted a RCRA Facility 
Investigation at Naval Support Activity (NSA) Memphis. Investigation derived 
waste (lOW) was generated during the investigation . 

The lOW consisted of two types of media: soil/formation material, and water. The 
water was generated from activities such as decontamination of soil and groundwater 
sampling equipment, development of groundwater monitoring wells, and purging of 
the monitoring wells prior to sampling. The water was contained in a 2,000 gallon 
polyethylene tank at Facility S-77S. Each time the tank reached its capacity, a 
sample was collected by E/ A&H for analysis by an off site laboratory for waste 
characterization parameters. The analytical results from the lOW characterization 
were then submitted to the City of Millington's contracted engineer, Mr. James Cox 
of Fisher & Arnold Engineering for discharge approval. Upon receiving discharge 
approval from Mr. Cox, the contents of the tank were discharged to the sanitary 
sewer system via an onsite oil/water separator. The 2,000 gallon tank has been 
cycled a total of 13 times since the beginning of the Assembly E investigation. 

The second media type, soil/formation material, was generated during drilling 
activities, which included drilling spoils and soil/mud generated during the 
decontamination of the drilling and sampling equipment. Formation material 
consisted of all subsurface material (sand, gravel, clay) brought to the surface during 
the drilling/sampling activities. All material generated was containerized in 168 
DOT -approved, lined, 55-gallon drums, and were properly labeled and staged in the 
NSA Memphis lOW storage area (Facility N-1665), where they presently remain. 
During a recent inspection of the lOW containers, EI A&H found that all labels 
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placed on the drums have become illegible preventing the correlation of individual drums with 

specific boring locations. This IDW characterization bas been conducted as a basis for disposal 

and is based the on the concentrations of compounds detected in the Assembly E soil borings. 

CHARACTERIZATION 

A total of 101 compounds were detected during the Assembly E RFI Investigation. Each 

compound has been characterized based on the U.S. Environmental Protection Agency (USEPA) 

Hazardous Waste Rules as outlined in Title 40 of the Code of Federal Regulations, Part 261 (40 

CFR 261), and the guidelines set forth by Tennessee Department of Environment and 

Conservation (TDEC), Division of Solid Waste Management (DSWM). 

Of the 101 compounds detected, the following six compounds were defined in 40 CFR 261.30 as 

being "F-listed" hazardous wastes. F-listed wastes, by definition, are compounds from specific 

sources, which have been listed due to their Hazard Code (i.e., Toxicity, Ignitability, 

Corrosivity). The criteria for the selection of these compounds, as well as the USEPA Region 

m Risk-Based Concentration (RBC) and pertinent ignitability data, is presented in Table 1: 

• 

• 



• 

• 

• 

.Compound 

Trichloroethylene 

Methylene Chloride., . 

Tetrachloroethene 

4-methyl~pemanone 

• (MIBK) 

Acetone 

2-butanone(MEK) 

Notes: 

Table 1 

IDW Characterization Memo 
Assembly E RFI Investigation 
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Page 3 

NSA Memphis RJi1; Assembly E row Cbaracterization 

F-Llsted Wastes 

::1IaanIauI 

·W ... ·Cade 

:· •• 1111.1:111·" 

.CJR26t 

FOOl 

FOOl 

FOO2 

FOO3 

F003 

FOOS 

::·Maxiaaa 

:Det.a.J 
:.c-tnIDa 

II4IJr&) 

19.0 

5:0 

23.0 

170 

48000 

. 3600 

·=:RIII ....... . l'IMIIpoIDt SeiediaD Criteria • 

RBC : (ip'*ebUitJ') 4IeIiaecJ ill • en 
:,.fI4IIII) ~C,.·.,) 261 

S8,OOO N/A Toxicity 

8S~000 N/A . Toxicity 

12,000 N/A Toxicity 

"N/A 17~8·C/64·F 19nitabllity 

7,800,000 O·e/O°F Ignitabllity 

47.000.000 '"8;7S~C/16°F 19nitability • 

Toxicity 

N/A = Data not available 

According to 40 CFR 261.3(a)(2)(iii), "A solid waste, as defined in § 261.2, is a hazardous waste 

if ... .it is a mixture of a solid waste and a hazardous waste that is listed in Subpart 0 of this part 

solely because it exhibits one or more of the characteristics of hazardous waste identified in 

subpart C of this part, unless the resultant mixture no longer exhibits any cluuacteristics 01 
haz.ardous waste identified in subptUt C 01 this ptUt ...... " 

According to 40 CFR 261.30, the FOOl and FOO2 wastes (trichloroethylene, methylene chloride, 

and tetrachloroethene) were listed due to their toxicity, and the F005 waste (MEK) was listed due 

to its toxicity and ignitability. Also, according to 40 CFR 261.30, the F003 (MIBK and Acetone) 
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wastes were listed due to their ignitability. Because of the low contaminant CODCeDtratiODS detected 

and the medium (i.e., soil) in which they are colltained, soil found at the Assembly E SWMUs 

does not exhibit the ignitable characteristic. However, because toxicity cannot be physically 

defmed as ignitability can, it would be difficult to prove that the soillFOO1, soillFOO2, and 

soillFOOS mixtures are DOt toxic. 

The Land Disposal RestrictiOD (LDR) Guide #5 provides the following discussion of the 

Contained-In Interpretation (USEPA Office of Solid Waste Management dated November 13, 

1986). "The contained-in policy states that any mixture of a Don-sgUd waste and a RCRA lWcd 

hazardous waste must be managed as a hazardous waste as long as the material contains (i.e., is 

above health based levels) the listed hazardous waste." The contained in policy was developed 

to address contaminated enviroDmeDtaJ media (i.e., soil, groundwater, surface water), as opposed 

to the mixture rule which governs mixtures of hazardous and solid wastes. EI A&H bas previously 

confirmed that TDEC's DSWM CODCUrS with and applies the USEPA contained-in policy using 

RBCs as health-based levels. 

Characterization of the soil/formation material generated during the RFI will be based on the 

contained in policy. Past disposal of soil at NSA Memphis has also applied the contained-in 

policy in this situation (Memorandum, Characterization of Investigation Derived Waste from 

Assembly A SWMUs,' CTO-094; June 6, 1995). A comparison of the soil boring data to the 

residential RBCs for soil (Table 1) shows that the maximum concentratiODS of the potentially listed 

hazardous wastes contained in the mw do not exceed the health-based risk levels. 

Petroleum Constituents 

As part of the full scan analytical parameter list associated with the investigation, each sample 

collected was submitted for total petroleum hydrocarbon (TPH) analysis using the Tennessee-

• 

• 



• 

• 

• 

JDW Characterization Memo 
Assembly E RFllnvestigation 

NSA. Memphis 
October 14. J 996 

Page 5 

modified USEPA methods 8015 for gasoline range organics (GRO) and diesel range organics 

(ORO). The maximum detected concentrations ofTPH-GRO and TPH-DRO were 260 mg/kg and 

650 mg/kg, respectively; however, the average detected concentrations ofTPH-GRO and TPH

DRO were 7.5 'mg/kg and 49.8 mg/kg, respectively; with 4% of the samples analyzed exceeding 

100 mg/kg TPH. Because labels on the d.nuns contajning the lOW are illegible. individual sample 

results cannot be correlated to the representative lOW on a drum by drum basis. Therefore, all 

lOW must be characterized together as one unit; for this reason, the average of all detected results 

was used in the characterization process. Based on the low average concentration of petroleum 

constituents detected, and the infrequency of detections eXCl"tding 100 mglkg of TPH, the material 

would not meet the TDEC DSWM criteria for a petroleum contamjnated soil of 100 mg/kg TPH. 

NON-HAZARDOUS IDW DISPOSAL 

Options for the disposal of the non-hazardous lOW include: 

1. All soil and formation material can be spread or buried at an existing SWMU (e.g., 

Salvage Yard #2, SWMU 41) on property being retained by the Navy, preferably in a 

single, predetermined area to facilitate future locating and sampling of the material, if 

necessary .. The spreading of this material at an existing SWMU would eliminate the 

potential for creating a future SWMU and material handling activities should blend the 

lOW, creating a more homogeneous mixture, which would be more representative of the 

average concentrations discussed previously. 

2. All soil can be sent to a TDEC-approved, non-hazardous landfill. 

C:IWPIMEMPHlS.RF1I1DWlEJDWLTR 
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Memorandum 

Date: 

To: 

From: 

Re: 

January 24, 1997 

NSA Memphis, BRAC Cleanup Team 

Robert Smith, EI A&4fji) 
Assembly E IDW Drum Screening l<.esults 

EI A&H has recently completed the drum screening activities assoc:ated with the 
NSA Memphis Assembly E investigation derived waste (lDW). TIle drum 
screening, conducted at the request of the BCT, was in response to the 
Characterization of Investigation-Derived Waste from Assembly E SWMUs 
memorandum (FlA&H, October 14, 1996) which stated that 4% of the samples 
collected during the Assembly E RFI contained petroleum hydrocarbon 
concentrations exceeding 100 mg/kg. 

The screening activities were conducted following the procedures outlined in the 
Drum Screening Procedures, Assembly E IDW memorandum (ElA&H, 
December 9, 1996) presented to the BeT, with one procedural change made at 
the request of Mr. Jim Morrison (Tennessee Department of Environment and 
Conservation [TDEC]). In addition to collecting headspace data from each drum, 
a sample was also collected from each drum and placed in an air tight bag 
(Le., zip-lock), and the contents of the bag were subsequently screened using a 
flame ionization detector (FID). 

At the request of TDEC, their office was notified prior to beginning any 
screening activities; however, due to technical difficulties associated with the 
instruments (i.e, PID, FID), no work was performed while TDEC was on site. 

The data, presented in the attached table and associated graph, indicate that 6 out 
of the 160 (3.75 %) drums screened exhibited elevated organic vapor 
concentrations in relation to the rest of the drums. Due to varying factors 
associated with organic vapor readings and containerized soil (Le., painted 
surfaces on the interior of the drum, moisture, etc.), the organic vapor levels 
detected mayor may not be indicative of the petroleum concentration of the drum 
contents. 

• 

• 

• 
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Memorandum 
NSA Memphis 

Assembly E /DW Drum Screening Results 
January 24, 1997 

The available disposal options for the Assembly E IDW include onsite disposal (identical to the 
Assembly A IDW), however, the petroleum levels in the soil may need to be confmned by 
collecting samples of the material contained in the 6 drums exhibiting elevated headspace 
readings. If the BCT decides the data is needed, composite samples will be collected from each 
drum using a stainless steel hand auger to allow the samplers to obtain material from 3 points 
within the material contained in each drum. These composite samples, a total of 6, would be 
submitted for total petroleum hydrocarbon analysis by EPA Method 418.1. 

Should the analytical data indicate that the petroleum levels of any of the drums exceed the 
current TDEC definition of a petroleum contaminated soil (presently 100 ppm TPH), that drum 
will be segregated for disposal under the TDEC Special Waste Policy. The remaining soil may 
be spread onsite, at a location agreed upon by the NSA Memphis Public Works Office and the 
BCT . 



Naval Support Activity Memphis RCRA Facility Investigation • Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) 

Drum Headspace Baggie 

1 73 2 

2 600 1600 

3 0 0 

4 0 0 

5 0 0 

6 0 0 

7 0 0 

8 27 0 

9 0 0 

10 10 0 

11 4 3100 
12 0 0 

13 0 0 

14 0 < 1 

15 0 0 

16 7700 0 
17 0 0 

18 0 0 • 19 0 0 

20 0 0 

21 0 0 

22 0 0 

23 0 0 
24 0 0 

2S 0 0 
26 0 0 
27 0 0 
28 0 0 
29 0 0 
30 0 0 
31 0 0 
32 13 7 
33 20 45 
34 0 0 
3S 0 0 
36 < 1 < 1 

• 



• Naval Support Activity Memphis RCRA Facility Investigation 
Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) 

Drum Headspace Baggie 

37 0 < 1 

38 0 3 

39 5 < 1 

40 < 1 0 
41 < 1 0 

42 < 1 0 
43 < 1 0 
44 < 1 0 
45 0 0 
46 0 0 
47 () < 1 
48 0 0 
49 0 0 
50 0 0 
51 0 0 

52 0 0 
53 0 0 

• 54 0 0 
S5 0 0 
56 0 0 
57 0 0 
58 0 0 
59 0 0 
60 0 0 
61 0 0 
62 0 0 
63 0 4257 
64 0 0 
65 0 0 
66 0 0 
67 0 0 
68 0 0 
69 4651 217 
70 2 0 
71 0 0 
72 0 0 
73 0 0 

• 



Naval SuPPort Activity Memphis RCRA Facility Investigation • Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) 
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74 165 83 

75 0 730 

76 0 0 

77 0 0 

78 0 0 

79 0 0 

80 0 0 

81 0 0 

82 0 0 

83 0 0 

84 110 105 

8S 0 0 

86 0 0 

87 0 0 

88 0 0 

89 0 0 

90 0 0 

91 0 0 
92 0 0 • 93 0 0 

94 0 0 

95 0 0 

96 0 0 

97 222 0 

98 8 0 

99 0 0 
100 0 0 
101 0 0 
102 0 238 
103 0 0 
104 

105 

106 0 0 
107 0 0 
108 0 0 
109 0 0 
110 
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111 

112 0 0 
113 
114 5 0 
115 0 0 

116 

117 0 0 
118 0 0 
119 

120 0 0 
121 0 0 
122 20 0 
123 

124 0 0 
125 0 0 
126 0 0 
127 0 0 

• 128 0 0 
129 57 14 
130 29 0 
131 0 0 
132 0 0 
133 0 0 
134 0 0 
135 0 0 
136 121 0 
137 0 0 
138 0 0 
139 0 0 
140 0 0 
141 0 0 
142 

143 0 0 
144 0 0 
145 0 0 
146 224 0 
147 0 0 

• 
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148 0 0 

149 0 0 
150 0 0 
151 0 0 
152 

153 0 0 
154 0 0 

155 0 0 
156 0 0 
157 123 0 
158 0 0 
159 0 0 
160 13 0 

Notes: 
= Data not available due to inaccessibility to drum. or drum contained waste plastic sheeting. 

Bolded items indicate elevated organic vapor readings, relative to all drwns screened. 
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TECHNICAL MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Mark Taylor/David Porter, SOUTHDIV 
Tonya BarkerlRob Williamson, NSA Memphis 
Brian Donaldson, USEPA 
Jim Morrison, TDEC 
Jack Carmichael, USGS 
Brenda Duggar, MSCHD 
E/A&H Project Team 

Brian Mulhearn, E/ A&H 

February 4, 1997 

Revision 1 General Human Health Risk Assessment (HHRA) Approach 
for NSA Memphis 

This memorandum discusses the general HHRA approach for NSA Memphis and 

incorporates USEPA's suggestions received during the January 28, 1997 Base Realignment 

and Closure (BRAC) Cleanup Team meeting. This text will not be reproduced in subsequent 

HHRAs with the exception of the fInal report, where the text will be included as an 

appendix. Initially, HHRAs will include only site-specifIc information and will reference 

this memorandum, reducing the bulk necessary to present site-specifIc risk information to 

risk managers. Deviations from these general methods will be justifIed and discussed in 

site-specifIc HHRAs . 
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1.1 

BASELINE RISK ASSESSMENT 

Introduction 

Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 

for NSA Memphis 
February 4, 1997 

A baseline risk assessment (BRA) establishes a baseline of risk to facilitate risk management 

decisions. Risk is the estimated potential for toxic effects on actual or hypothetical human or 

ecological receptors, while baseline risk refers to risk arising from exposures to chemicals 

assuming site conditions remain unchanged. BRAs are used by risk managers to decide if remedial 

actions are necessary and to determine the extent of remediation necessary to reduce the risk to 

acceptable levels. Generally, a BRA is divided into two sections, one assessing human health risk, 

and a second addressing ecological risk. This section addresses generally applied HHRA methods, 

while ecological risk assessment methods will be addressed in the site-specific assessments. Data 

management and analysis methods which will be used to reach the conclusions of site-specific 

HHRAs are discussed below. The following sections describe the methods, procedures, 

• considerations, toxicological information, and related uncertainties possibly affecting HHRAs at 

NSA Memphis. 

• 

1.2 Background 

The site background will be summarized in this section of the site-specific HHRAs. 

2 General Guidance 

HHRAs will generally be prepared in accordance with the guidelines set forth in the following 

documents, although some may not apply to every site: 

• 

• 

Provisional Guidance for Quantitative Risk Assessment of PARs, u.s. Environmental 

Protection Agency, ECAO-CIN-842, EPA/600/BP92/001C, July 1993. 

Risk Assessment Guidance for Superfund (RAGS), Volume I - Human Health Evaluation 

Manual, Part A, U.S. Environmental Protection Agency/Office of Emergency and 

Remedial Response (OERR), EPA/5401l-89/002, December 1989 (Interim). 
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• RAGS, Volume I - Human Health Evaluation Manual, (Part B, Development of 

Risk-Based Preliminary Remediation Goals), USEPAlOERR, EPAl5401R92/003, 

December 1991 (Interim). 

• RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance - Standard 

Default Exposure Factors - Interim Final, EPAlOERR, Office of Solid Waste and 

Emergency Response (OSWER) Directive: 9285.6-03, March 25, 1991. 

(RAGS Supplement). 

• RAGS, Volume I -Human Health Evaluation Manual, Supplemental Guidance-Dermal 

Risk Assessment - Interim Guidance, EPAlOERR, August 18, 1992. 

(Supplemental Dermal Guidance). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Development of Health-Based 

Preliminary Remediation Goals, Remedial Goal Options (RGO) and Remediation Levels 

(Supplemental ROO Guidance). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Provisional Guidance of 

Quantitative Risk Assessment of PARs (EPA Document EPAl600/R-93-089 July 1993). 

• Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. 

• USEP A Region m Selecting Exposure Routes and Contaminants of Concern by Risk-Based 

Table, March 18, 1994, (RBC Screening Tables). 

• USEPA Region m Risk-Based Concentration Table, January 1995, and subsequent 

versions (USEPA 1995). 
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2.1 Objectives 

Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 
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February 4. 1997 

The objectives of the BRA will be to: 

• Characterize the source media and detennine the chemicals of potential concern (COPCs) 

for affected environmental media. 

• Identify potential receptors and quantify their potential exposures under current and future 

conditions for all affected environmental media. 

• Qualitatively and quantitatively evaluate the adverse effects associated with the site-specific 

COPCs in each medium . 

• Characterize the baseline carcinogenic and noncarcinogenic risks associated with exposure 

to environmental media at the site(s) under current and future land use conditions. 

• Evaluate the uncertainties related to exposure predictions, toxicological data, and resulting 

carcinogenic risk and noncarcinogenic hazard estimations. 

• Establish Remedial Goal Options (RGOs) for chemicals of concern (COC) in each 

environmental medium based on risklhazard to facilitate risk management decision-making. 

The value of the risk assessment as a basis for making remedial decisions and determining whether 

detected site concentrations have the potential for toxic effects or increased cancer incidences 

depends upon adequately characterizing chemical contamination. Variables considered in 

characterizing the study area and its associated risk will include the amount, type, and location of 

sources; the pathways of exposure (media type and migration routes); and the type, sensitivities, 

exposure duration, and dynamics of the exposed populations (receptors). Sampling activities 

3 
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typically consist of collecting surface (0 to I-foot interval) and subsurface soil samples, and 

groundwater samples from monitoring wells installed in various water-bearing zones. 

2.2 Organization 

A human health risk assessment, as defmed by RAGS Part A, includes the following steps: 

• Site characterization: evaluation of data regarding site geography, geology, hydrogeology, 

climate, and demographics. 

• Data collection: analysis of environmental media samples, including background/reference 

samples. 

• Data evaluation: statistical analysis of analytical data to identify the nature and extent of 

contamination and to establish a preliminary list of COPes based on risk-based and 

background screening. This list will subsequently be refined to identify COCs. 

• Exposure assessment: identification of potential receptors under current and predicted 

conditions and potential expo~ pathways, and calculation/quantitation of exposure point 

concentrations and chemical intakes. 

• Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and 

quantitative estimate of the relationship between exposure and severity or probability of 

effect. 

• Risk characterization: combination of the output of the exposure and the toxicity 

assessments to quantify the total noncancer and cancer risk to the hypothetical receptors . 
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• Uncertainty: discussion and evaluation of the areas of recognized uncertainty in human 

health risk assessments in addition to medium - and exposure pathway-specific influences. 

• Risk/hazard summary: presentation and discussion of the results of the quantification of 

exposure (risk and hazard) for the potential receptors and their exposure pathways 

identified under the current and future conditions. 

• RGOs: computation of exposure concentrations corresponding to risk projections within 

the USEPA target risk range of lE-6 to lE-4 for carcinogenic COCs and hazard quotient 

goals of 0.1, 1, and 3 for noncarcinogenic COCs. 

3 Site Characterization 

When performing a HHRA, environmental media data are compiled to determine potential 

site-related chemicals and exposures as outlined in RAGS Part A. The steps identifying COPCs 

are discussed below. 

3.1 Data Sources 

The number of samples collected from each medium will be detailed in this section of the site

specific HHRAs, and tables will show which sample designations will be included and how data 

are grouped (when applicable). In addition, the aruuytical methods, the name of the analyzing 

laboratory, and data quality objectives will be referenced at this point in the HHRA. 

3.2 Data Validation 

Data validation is an after-the-fact, independent, systematic process of evaluating data and 

comparing them to established criteria to confirm they are of the technical quality necessary to 

support the decisions made in the RFI process. Parameters specific to the data are reviewed to 

determine whether they meet the stipulated DQOs. The quality objectives address five principal 
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parameters: precision, accuracy, completeness, comparability, and representativeness. To verify 

that these objectives are met, field measurements, sampling and handling procedures, laboratory 

analysis and reporting, and nonconformances and discrepancies in the data are examined to 

determine compliance with appropriate and applicable procedures. 

Data for NSA Memphis will be validated in accordance with the methods outlined in the 

Comprehensive RFI Work Plan (E/A&H, 1994b). The data validation report will be referenced 

in this section of the HHRA. 

3.3 Management of Site-Related Data 

All environmental sampling data will be evaluated for suitability for use in the quantitative BRA. 

Data obtained via the following methods will be considered inappropriate: 

• Analytical methods that are not specific for a particular chemical, such as total organic 

carbon, total organic halogen, or TPH (design parameter samples). 

• Field screening instruments including total organic vapor monitoring units and organic 

vapor analyzers. 

Additional data excluded will be detailed in the site-specific HHRAs. 

Limitations of analytical results will be addressed in HHRAs by including estimated concentration 

values for reported nondetects. A nondetect indicates that the analyte was not detected above the 

practical quantitation limit of the sample ("U" qualified results), which is determined by the 

analytical method, the instrument used, and possible matrix interferences. However, a 

nondetected analyte could exist at a concentration between zero and the quantitation limit. For this 

reason, one-half the "UtI value could serve as an unbiased estimate of the nondetect. Because the 

6 

• 

• 

• 



• 

• 

• 

Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 

for NSA Memphis 
February 4, 1997 

estimated values of "J" qualified hits are frequently much lower than the sample quantitation limits 

of "U" qualified nondetects for organic compounds, one-half of each "U" value will be compared 

to one-half of the lowest hit (normally "I" qualified) at the same site. The lesser of these two 

values will be used as the best estimate of the concentration potentially present below the sample 

quantitation limit, and will be inserted into the adjusted dataset. For inorganic chemicals, the rule 

is simpler: One-half of each "U" value will be used to represent the concentration of the 

corresponding sample when compiling the adjusted dataset. If two nondetects are reported for any 

one location (a result of QAlQC samples), one-half the lesser of the "U" values will be compared 

to the lowest hit at the site (for organics, as above) or applied directly (for inorganics) to estimate 

a concentration value to be used in the NSA Memphis risk calculations. If a parameter is not 

detected at a site, neither data management method will be applied, and the parameter will not be 

considered in screening or formal assessment. 

Once the dataset is complete, statistical methods will be used to evaluate the analytical results to 

(1) identify COPCs and (2) establish exposure point concentrations (EPCs) at potential receptor 

locations. The statistical methods used in data evaluation are discussed below. The rationale used 

to develop this methodology and the statistical techniques is based on the following sources: 

• RAGS Part A 

• Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992 

• Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) 

Microsoft Fox Pro and Borlandl Quattro Pro will typically be used for data management and 

statistical calculations. For each set of data used to describe the concentration of chemicals in a 

contaminated area, the following information will be tabulated in accordance with RAGS: 

1 References to specific software products are not to be construed as an endorsement by the U.S. Navy or EIAtHI. 
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frequency of detection, range of quantitation limits, range of detected values, and average of 

detected concentrations. For datasets of 10 or more, the upper confidence limit (UCL) on the 

mean of log-transformed values of the concentration will be presented. In accordance with RAGS, 

the lesser of either the maximum concentration detected or the UCL will be used to quantify 

potential exposure, as detailed in Section 4, Exposure Assessment. 

3.4 Selection of COPCs 

The substances detected (chemicals present in site samples, or CPSSs) will be screened to develop 

a list or group of COPCs. COPCs are, therefore, chemicals selected by comparison to screening 

concentrations, intrinsic toxicological properties, persistence, fate and transport characteristics, 

and cross-media transport potential. The nature and general extent of CPSSs will be referenced 

in this section of the site-specific HHRAs. To reduce the list of CPSSs and focus the risk 

assessment on COPCs, the following two comparisons will be performed. 

3.4.1 Comparison of Site-Related Data to Risk-Based Screening Concentrations 

The maximum concentrations of CPSSs detected during sampling will be compared to risk-based 

screening values. These values will be obtained from Risk Based Screening Concentrations, 

USEPA Region m, January through June, 1996 (and subsequent versions). As stated in the 

EPA Region ill document, a risk goal of lE-6 will be used to calculate screening concentrations 

for carcinogens. RBCs will be adjusted to reflect a target HQ of 0.1 for noncarcinogens, in 

accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 1 

(USEPA, November 1995). Groundwater results will be compared to tap water screening values, 

and reported soil concentrations will be compared to residential soil screening values. CPSSs with 

maximum detected concentrations exceeding their corresponding concentrations, goals, levels, 

and/or standards will be evaluated further and compared to reference background concentrations. 

In addition, surrogate screening values based on toxicological similarities will be used if no 

screening value are available in USEPA I s table, and surrogate screening values will be noted 

• 

• 

where applied. • 
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The maximum concentration reported for each carcinogenic polycyclic aromatic hydrocarbon 

(PAH) will be compared to its corresponding screening value. In addition, all carcinogenic PAH 

concentrations reported at that location will be converted to the benzo(a)pyrene equivalent 

concentration (BEQ), which will be compared to the screening value for benzo(a)pyrene. PAH 

conversions will be performed using current Toxic Equivalency Factors (TEFs) for PAHs in 

accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 2 (USEPA, 

November 1995). 

3.4.2 Comparison of Site-Related Data to Background Concentrations 

Background data for NSA Memphis will be referenced in this section, or background reference 

concentrations from E/A&H's August 27, 1996 Reference Concentrations technical memorandum 

will be used. Following comparison to risk- and hazard-based screening values, CPSSs whose 

• maximum detected concentrations exceeded corresponding background reference concentrations 

will be formally assessed in the HHRA, unless otherwise noted. 

• 

The maximum reported concentration of a CPSS will be compared to its reference background 

concentration (when applicable). This comparison helps account for naturally occurring elements, 

such as beryllium, manganese, and arsenic. Thus, risk and/or hazard associated with naturally 

occurring elements are not addressed where their concentrations are similar to corresponding 

background. 

In the HHRA, if the maximum concentration of a CPSS is determined to be less than either 

two-times mean background or the risk-based screening values, then the CPSS will not be 

considered further unless deemed appropriate based on chemical-specific characteristics 

(e.g., degradation product with greater toxicity) . 
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3.4.3 Elimination of Essential Elements: Calcium, Iron, Magnesium, Potassium, and 
Sodium 

In accordance with RAGS Part A, essential elements that are potentially toxic only at extremely 

high concentrations may be eliminated as COPCs in a risk assessment. Specifically, an essential 

nutrient may be screened out if it is present at concentrations that are not associated with adverse 

health effects. Based on RAGS, the lack of risk-related data, and USEPA Region IV's 

recommendations, the following essential nutrients will not be included in HHRAs: calcium, iron, 

magnesium, potassium, and sodium. 

Risk information usually obtained from the Integrated Risk Information System (IRIS) or Health 

Effects Assessment Summary Tables (HEAST) is necessary to calculate risk and hazard estimates 

(and risk-based screening values). This information is based on toxicological and epidemiological 

data which are critiqued and approved by the scientific and regulatory community (i.e., listed in 

IRIS and/or HEAST). Risk information (or surrogate risk information) is not always available for 

all CPSSs, so their risk and/or hazard will not be calculated. The results of the screening process 

will be tabulated in the HHRA. No risk-based screening values are available for TPH and 

chemical-specific analyses were performed on site samples, so exposure will not be quantified for 

this group of compounds. The most toxic TPH constituents would generally be included in the 

chemical-specific analyses. 

3.4.4 Summary of copes 
The results of the screening evaluations will be tabulated on a medium-specific basis in the site

specific HHRAs. 

3.5 Estimation of Risk and Hazard 

COPCs will be identified, and exposure will be estimated for these compounds. Risklbazard will 

be subsequently calculated based on exposure estimates, then exposure scenarios (e.g., soil 
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exposure during commercial land use) exceeding USEPA acceptable limits will be identified. An 

exposure scenario of concern will be identified as a scenario with incremental excess lifetime 

cancer risk (lLCR) estimated greater than IE-4 or a hazard index (HI) estimated greater than I. 

In the next step, COPes exceeding IE-6 ILCR or a HQ greater than 0.1 in a scenario of concern 

are retained as COCs. 'Section 5, Toxicity Assessment, discusses cancer risk thresholds and 

noncancer toxicity in detail. 

4 Exposure Assessment 

This section of the HHRAs will determine the magnitude of contact that a potential receptor may 

have with site-related COPCs. Exposure assessment involves four stages: 

• Characterizing the physical setting and land use of the site . 

• Identifying COPe release and migration pathway(s) . 

• Identifying the potential receptors, under various land use or site condition scenarios, and 

the pathways through which they might be exposed. 

• Quantifying the intake rates, or contact rates, of COPCs. 

4.1 Exposure Setting and Land Use 

The site setting and land use will be detailed or referenced in this section of the site-specific 

HHRAs. This information is used to develop appropriate exposure estimates for different land use 

assumptions. If the future use of the area in question is known, this information will be used to 

define exposure assumptions used when calculating risk (e.g., sites known to be commercially 

zoned will not be assessed for residential land use). Future land use will be specified with as much 

accuracy as possible in site-specific HHRAs, particularly for property being transferred from the 

• Navy to the City of Millington. 

11 



Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 
for NSA Memphis 
February 4, 1997 

4.2 Potentially Exposed Populations 

This section will describe who may be exposed to contaminants in environmental media. The 

populations typically addressed will be one or a combination of the following: current site 

workers, hypothetical current site trespassers, as well as hypothetical future site residents. 

Because current site workers at most sites within NSA Memphis would be expected to have limited 

contact with contaminated media at most sites, worker-related exposure may be addressed 

exclusively for maximally exposed site workers, assuming the future worker scenario would be 

protective of both current and future site workers. Specifics will be discussed in this section of 

the site-specific HHRAs. 

4.3 Exposure Pathways 

This section will summarize how potential human receptors may be exposed to site media. In 

general, soil matrix-related pathways will include incidental ingestion and dermal contact. 

• 

Ingestion and inhalation of volatilized contaminants will be typical groundwater exposure • 

pathways. The hypothetical future scenarios will assume continuous, unifonn exposure to current 

surface soil conditions and the use of site groundwater as a potable water source, unless otherwise 

noted in the site-specific HHRA. A table in the site-specific HHRA will justify and summarize 

exposure pathways and potential human receptors. 

4.4 Exposure Point Concentrations 

The EPC is the estimated concentration of a contaminant in an exposure medium that will be 

contacted by a real or hypothetical receptor. Detennining the exposure point concentration 

depends on factors such as: 

• Availability of data 

• Amount of data available to perfonn statistical analysis 

• 
• 

Reference concentrations not attributed to site impacts 

Location of the potential receptor 
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USEPA Region N guidance calls for assuming lognormal distributions for environmental data and 

the calculation of 95 % UCL on the mean for use in exposure quantification. Applying the UCL 

is generally inappropriate with less than 10 samples. Therefore, the maximum concentrations 

detected will be used for all datasets with less than 10 samples. In general, outliers have been 

included when calculating the UCL because high values seldom appear as outliers for a lognormal 

distribution. Including outliers increases the overall uncertainty of the calculated risks and 

conservatively biases exposure estimates. 

For sample sets of 10 and greater, the UCL will be calculated for a lognormal distribution as 

follows: 

where: 

a 
sa 

n 

Ho.9S 

-
-
-
= 

UCL = e 

:Ea/n = sample arithmetic mean of the log-transformed data, a = In(x) 

sample standard deviation of the log-transformed data 

number of samples in the data set 

value for computing the one-sided upper 95 % confidence limit on the 

lognormal mean from standard statistical tables (Gilbert, 1987) 

EPCs and UCLs will be summarized and tabulated when applicable in the site-specific HHRA. 

4.5 Quantification of Exposure 

This section describes the models, equations, and intake model variables used to quantify doses 

or intakes of the COPCs for the surface soil and groundwater exposure pathways. The models are 
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designed to estimate route- and medium-specific factors, which are multiplied by the EPC to 

estimate chronic daily doses. The intake model variables generally reflect 50th or 95th percentile 

values which, when applied to the EPC, ensure that the estimated intakes represent the reasonable 

maximum exposure (RME, which is considered 95th percentile). Formulae are derived from 

RAGS, Part A unless otherwise indicated. Table 1 lists intake model variables used to compute 

chronic daily intake (CDI) for potential receptors exposed to surface soil and/or groundwater 

contaminants. 

Because NSA Memphis is part of BRAC, future site use cannot be determined with any certainty. 

Therefore, the conservative assumptions will be used to account for any reasonable future use. 

Current reuse plans will be referenced and discussed in the site-specific HHRAs. NSA Memphis 

media analytical results and exposure methods have been formatted to allow exposure estimates 

to be fine-tuned based on actual conditions as base reuse plans materialize, and this information 

will be used on a site-specific basis, if known. 

In accordance with USEPA's recommendations, the adult and child intake variables will be 

combined to estimate exposure to carcinogens. This factor is referred to as the lifetime weighted 

average, or LW A. The LW A considers the difference in daily ingestion rates for soil and drinking 

water, body weights, and exposure durations for children (ages 1 to 6) and adults (ages 7 to 31). 

The exposure frequency is assumed to be identical for the adult and child exposure groups, and 

an example is shown after the equations are presented below. 

Before quantifying soil exposure, it will first be necessary to derive the appropriate fraction 

ingested (or contacted) (FIIFC) from contaminated area factors for each applicable COPC. These 

factors will be derived by evaluating the spatial distribution of COPCs. The FIIFC will be 

computed by estimating the maximum area affected and dividing it by the total exposure unit area. 

These computations will be performed conservatively to account for uncertainty associated with 

contaminant distributions. 
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Table 1 
Parameters Used to Estimate cm 

Pathm p,pmetm Residm' Ad"" Ad"" Worker 

Sud',! §WI D"!!!'M and Depp,' Cootan 

Ingestion Rate (water) 2 

.~pI~eFre~~ •••••• ·•·· •..• •••• • ••••• • •••••••• i •••••••••.••• : •••.••••. >i~so~.·....................... ··················:·· ... ~*'ii.··· ················ ..... U~ •• • •••• : •.• :· •• :.· 

TrespassiDg Child 
WIfE 7-16) 

<100". 

NA 

.<.).: ............ ;52'. 

IlnjtS 

mg/day 

l)day 

days/year 

years 

< ....•... / i>4;l00' iii·' ....... .. .... .c:rn2 

Skin Adherence FactorlD8/cnt2 

."A~Qll<~~~> .. <i....~.~t(9~~)/ ... : .................................... ~ ............ : ... O._.· •. , .• D .• · .•• ·l].·· .• ·.:.· •• · ••. ~ .• ~mo ... 9m .••. ·•.·· .. ·.) .. ·.~.l.·· •. j.n.cs .•• ·.i.·.~.··.) ......•..•. ) .................... : •. :.:.· •.• · ... ·· ..• ·.· •. ·· .•.• ·0·.·: •.• • .•• • .•• ,0.·:00 •••. ·• ... ·.' .••. O.·· .• :.·t •.• •.1.• ••••• : .••• ·( •. k .•... ;~ .•. •.· ..•.••.•. ··.·: .••. ·• •...• o ••• • ... · .• · .• •.·•.• .•• :.it .. ~).· .•••• ) ••. • •.••. · .•..•.•... : .•. ··~;~l(orgal\~)HllI\itleS5" .................... ················~;Wl(II'!i~~) ....... \ .. _......,.......O;QOt(~L·:······ 

Oral Absorption Efficiency 0.8 (YOCs) 0.8 (YOCs) 0.8 (YOCs) 0.8 (YOCs) 
O.S (other organic O.S (other organic O.S (other organic O.S (other organic unidess 

compounds) compounds) compounds) compounds) 
0,2 (inorsanics) 0.2 (inorsanics) 0.2 (inorganics) 0,2 (inorsanics) 

•• d(!l1tef$i~~~@r ••••••••••••••• / ••••••••••••••••••••• • ••• }<=·«(? ... H?<i~ ............ • • ••• ·....i......iij~i.· ... : .. .............................. : ....... )~ ............ : ... : ..... : ......... · .... :: .. :.~lffii) ... ··: 
Body Weight 70" IS' 70" 4S' ks 

Ave~giiJg'~'~i1~~r/ ..............)~.1~· .. < •••••••• •·••••••• ••·•••••• ••• • •• ·.·.>2.t~ ..... i ••• ·.< .. > •••••••••••••••• ·.'.12S~ .•••....•......•....••••..•.............••• •·· •• 3;6~ .. · ." ··················· .. · .. ·· ........ ~ys··········· . 

Ayewring Time Cap! 35550" 2S SSIf 2SS5O" days 

Notes: 
a USEPA (1989a) Risk Assessment Guidoncefor Supelfund Vol. I. Humon Health Evalutltion Manual (Part A). 
b USEPA (1991b) Risk Assessment Guidonafor Supelfund Vol. I: Humon Health Evaluation Manual Supplemental Guidance, Standard 

Default Exposure Factors, Interim Final. OSWER Directive: 928S.6-03.EPAl600/8-89/043. 
c USEPA (1991a). Risk Assessment Guidance for Supelfund: Vol. I - Humon Health Evaluation MQ1U//l1 (Part B. Development of 

Risk-Based Preliminary Remediation Goals). OSWER Directive 928S.7-01B. 
d Calculated as the product of ED (years) x 36S days/year. 
e Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
f ASSIIJI1ins one day per week exposure. 
S AsSlJDlins trespassing occurs dlll'ins the 100year adolescentlteenase period. 
NA - Not applicable. 

The FI/FC factors modify the concentrations to more closely approximate site-wide exposure 

conditions for a given exposure unit area. When the UCL is used as EPC, no FI/FC adjustments 

will be made. In addition, CPSSs not eliminated from the HHRAs based on the screening 

comparisons described in Section 3.4 may be eliminated as a COPC because the UeL 

concentration does not exceed the corresponding background concentration or RBC. This will be 

discussed on a site-specific basis. 
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4.5.1 Surface SOU Pathway Exposure 

Ingestion of COPCs in Surface SOU 

Except CDI for a site resident's exposure to carcinogens, the following equation is used to 

estimate the ingestion of COPCs in soil: 

CDIs = (EPCs)(IR)(EF)(ED)(F)(FI)/(BW)(AT) 

where: 

CDIs = ingested dose (mg/kg-day) 

EPC = s exposure point concentration of contaminant in soil (mg/kg) 

IR - ingestion rate (milligrams per day [mg/day]) 

EF - exposure frequency (days/year) 

ED - exposure duration (years) 

F - conversion factor (lE-6 kg/mg) 

PI - fraction ingested from contaminated source (unitless) 

BW - body weight (kg) 

AT = averaging time (days) 

The LWA is used to calculate carcinogenic CDI for site residents. An example of the LWA 

calculation is shown below for the soil ingestion pathway, and LW As are similarly calculated for 

subsequent equations. 

LWA = [(IR. x EDJIBWJ + [ORe x EDJIBWJ 

where: 

LW A = lifetime weighted average 

IR - ingestion rate (milligrams per day [mg/day]) 

ED - exposure duration (years) 

BW - body weight (kg) 
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Consequently, CDI for carcinogens would be calculated as follows for site residents: 

CDIa=(EPC.)(EF)(LWA)(F)(FI)/(AT) 

where: 

CDIs - ingested dose (mg/kg-day) 

EPCs = exposure point concentration of contaminant in soil (mg/kg) 

EF = exposure frequency (days/year) 

F = conversion factor (lE·6 kg/mg) 

FI = fraction ingested from contaminated source (unitless) 

AT - averaging time (days) 

• LWA = lifetime weighted average 

Dermal Contact with COPCs in Surface SoU 

The following equation is used to estimate intake due to dermal contact with COPes in soil: 

CDIsd=(EPC.)(CF)(EF)(ED)(F)(FC)(ABS)(AF)/(BW)(AT) 

where: 

CD~ = dermal dose (mg/kg-day) 

EPCs - exposure point concentration of contaminant in soil (mg/kg) 

CF - contact factor (cm2
) 

EF - exposure frequency (days/year) 

ED - exposure duration (years) 

F - conversion factor (lE-6 kg/mg) 

FC = fraction contacted from contaminated source (unitless) 

• ABS = absorption factor (unitless value, specific to organic versus inorganic compounds) 

17 
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AF - adherence factor (milligrams per square centimeter [mg/cnr]) 

BW - body weight (kg) 

AT - averaging time (days) 

4.5.2 Groundwater Pathway Exposure 

Ingestion and Inhalation of COPCs in Groundwater 

The following equation is used to estimate the ingestion and/or inhalation of COPCs in 

groundwater: 

where: 

CDIw = 
EPCw = 
IR -
EF -
ED = 
PI = 
BW = 
AT = 

CDIw = (EPCw)(IR)(EF){ED)(FI)/{BW)(AT) 

ingested/inhaled dose (mg/kg-day) 

exposure point concentration of contaminant in water (milligrams per liter [mg/L]) 

ingestion rate (L/day) 

exposure frequency (days/year) 

exposure duration (years) 

fraction ingested from contaminated source (unitless) 

body weight (kg) 

averaging time (days) 

HHRAs are comprised of many tables, and intake tables serve only as an intermediate check when 

reviewing the document. The CDI equations above can be solved assuming a concentration of 1, 

and the result can be used as a universal multiplier. Multipliers were developed for each typical 

land use scenario and are shown in Table 2. Consequently, a significant number of the tables in 

HHRAs can be eliminated. An example of the abbreviated CDI method is shown below: 

CDI = (EPC)(M) 

where: 
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CDI = 
EPC = 

chronic daily intake (mg/kg-day) 

exposure point concentration (mg/kg or mg/L) 

M = multiplier specific to the exposure scenario, land use, and potential receptor 

selected 

Table 2 
Multipliers- Used to Fstimate Chronic Daily Intake 

SoU Groundwater 

Ingestion Dermtll Contact Ingestion 

Exposure 
Scenario Exe=ure 1'lP:; All Chemicals Organicsb AU Chemicalsc 

..... llisidti;,C······ ···.·· .. j·.··.;6~~~lli~~(_t)/ ••••• ·•·•·•· ................ ······•••·• •••••• • •• ·.·tj~1E46 •••••••••. · ·••·· •• • ••• • •••• · ••••. ·<.··)5.621t:'/··n .•••.•....•. · .•............•..... ··•···· •• ····.··.2;74.E-2 .. . 

Trespasser Noncarcinogens 3.17E-7 1.30E-7 NA 

(age 7-16) Carcinogens 4.52E-8 1. 85E-8 NA 

·S;te .. Wt1rkel' ............~.ffi~jJ~<.< .. ···.·.·.·· .... ·.···.·· ························.·.··.·.·.· ... ··.·40~~ .. ~H •••••••••••• » •.•.•••••.••••••••••••• 4,ijt~-j.··············· ............................. ············ ••• •••· •••• ~;.~~~3·· 
........ ·/i .......................•... \ .. · .. · .. · .... · ..... · ... ·.h.··.· •.•.•.. L .••.•••.•.• c •• · .... mo .. • ..••• ·. H .•. =.<i.i.y.\.· .•.............. · ..... · ........................................ <.y ..................... ....... } ····.· ... · ....... · .......... ·.< .•.•.•. · •. ·.·1·.· •. · ...•.•. ·7·· .• ··.~ .•. ···.·E(-••.•. ·7 •.. ••• •..•.••.•..•. i .. ··.··<.> ..... > .. i·

1
<g3(E<+7··.··· •• ••·•••·•·•··• ••• ••• ················.··.··.··.·+·····.· .. ·· •.. ·•· •• 3······ ••• ·4<9>~3····.· .. . 

Notes: 
NA
LWA 

b 

"'_, ~ J.. .. \:..: .... ;;;.. . .... .... .{{ .. ~ ....• 

Not applicable 
Lifetime weighted average 

The product of the multiplier and the exposure point concentration equals the chronic daily intake for a 
given chemical assuming a reasonable maximal exposure scenario. 
The multiplier for inorganics is multiplied by a factor of 0.1 to account for the dermal absorption factor 
of 0.001 for inorganics; the multiplier for organic compounds includes the 0.01 factor. 
The ingestion intake is also used to address inhalation risk in accordance with USEPA' s Supplemental 
Guidance To RAGS Bulletin 3; ingestion risk is approximately equal to risk posed by dermal and 
inhalation exposure while showering, and this is applied to volatile organic compounds only . 
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Because multipliers can be reviewed separately, COl will be incorporated into the risk and hazard 

equations and will not be presented in separate tables. 

5 Toxicity Assessment 

5.1 Carcinogenicity and Noncancer Effects 

USEP A has established a classification system for rating the potential carcinogenicity of 

environmental contaminants based on the weight of scientific evidence. The cancer classes are 

described below. Cancer weight-of-evidence class" A" (human carcinogens) means that human 

toxicological data have shown a proven correlation between exposure and the onset of cancer (in 

varying forms). The "B!" classification indicates some human exposure studies have implicated 

the compound as a probable carcinogen. Weight-of-evidence class "B2" indicates a possible 

human carcinogen based on confirmatory carcinogenic laboratory animal data. Weight-of-

• 

evidence class "c" identifies possible human carcinogens, and class "0" indicates a compound not • 

classifiable with respect to its carcinogenic potential. A class" A" compound posing risk higher 

than USEPA's acceptable risk range has more weight than would a class "C" compound. There 

is more uncertainty in the lower classifications, so the weight-of-evidence should be used by risk 

managers when making risk management decisions based on cancer risk. 

USEPA has established slope factors (SF) for carcinogenic compounds. The SF is defmed as a 

"plausible upper-bound estimate of the probability of a response (cancer) per unit intake of a 

chemical over a lifetime" (RAGS, Part A). Upper-bound estimates are more likely to overestimate 

cancer potential. 

In addition to potential carcinogenic effects, most substances also can produce other toxic 

responses at doses greater than experimentally derived threshold concentrations. USEPA has 

derived reference dose (RID) values for these substances. A chronic RID is defined as, "an 

estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure • 
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concentration for the human population, including sensitive subpopulations, that is likely to be 

without an appreciable risk of deleterious effects during a lifetime." These toxicological values 

are used in risk formulae to assess the upper-bound level of cancer risk and noncancer hazard 

associated with exposure to a given chemical concentration. 

For carcinogens, the potential risk posed by a chemical is computed by multiplying the CDI 

(as mg/kg-day) by the SF (in reciprocal mg/kg-day). The HQ (for noncarcinogens) is computed 

by dividing the CDI by the RID. USEPA has set standard limits (or points of departure) for 

carcinogens and noncarcinogens to evaluate whether significant risk is posed by a chemical 

(or combination of chemicals). For carcinogens, the point-of-departure range is lE-6, with a 

generally accepted range of lE-6 to lE-4. These risk values correlate with one in 10,000 (IE-4) 

and one in 1 million (IE-6) excess cancer incidence resulting from exposure to toxic compounds 

from outside the body. 

For noncarcinogens, other toxic effects are generally considered possible if the HQ (or sum of 

HQs for a pathway-hazard index) exceeds the threshold value of 1. Although both cancer risk and 

noncancer hazard are generally additive only if the target organ is common to multiple chemicals, 

a most conservative estimate of each may be obtained by summing the individual risks or hazards, 

regardless of target organ. Site-specific HHRAs for NSA Memphis will take the universal 

summation approach for each class of toxicant. Details regarding the risk formulae applied to site 

data are provided in Section 6, Risk Characterization. 

Critical studies used in establishing toxicity classifications by USEPA are shown in the IRIS 

database, which is the primary source for information necessary to estimate risk. HEAST, Fiscal 

Year 1995 is the secondary source for this information. In addition, USEPA's National Center 

for Environmental Assessment (NCEA) will be used as a source when necessary. In accordance 

with RAGS, a table will summarize toxicological data in the site-specific HHRAs in the form of 

RIDs and SFs obtained for COPes identified in site media, as well uncertainty/modifying factors, 

target organs, and cancer classes (where available). 
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5.2 Evaluating Dermal Exposure and the Resulting Toxicity 

In accordance with USEPA Region IV's Supplemental Guidance to RAGS Bulletin 2, dermal RID 

values and SFs are derived from the corresponding oral values. As described in the supplemental 

guidance, the oral RID is multiplied by an oral absorption efficiency factor (OAF), expressed as 

a decimal. The resulting dermal RID is based on the absorbed dose. The RID based on absorbed 

dose is the appropriate value with which to compare a dermal dose, because dermal doses are 

expressed as absorbed rather than administered (intake) doses. For the same reasons, a dermal 

SF is derived by dividing the oral SF by the OAF. The oral SF is divided rather than multiplied 
, 

because SFs are expressed as reciprocal doses. 

Appendix A of RAGS, Part A states that in the absence of specific data, an assumption of 5 % oral 

absorption would be relatively conservative. Supplemental Guidance to RAGS: Region IV Bulletin 

• 

2 indicates that in the absence of specific data, USEPA Region IV suggests an oral absorption • 

factor of 80% for volatile organics, 50% for semivolatile organics, and 20% for inorganic 
~ 

chemicals. These percentages (or associated fractions) will be used in the site-specific HHRAs 

5.3 Toxicity ProrIles for COPCs 

In accordance with RAGS, toxicological summary paragraphs will be included in the body of the 

HHRA text for all COPCs. Most information for the profiles will be gleaned from IRIS and 

HEAST. Another source of information will be NCEA. Any additional references will be noted 

specifically in the text. The proflles will summarize adverse effects of COPes and the amount 

associated with such effects. 

6 Risk Characterization 

Risk characterization combines the exposure assessment and toxicity assessment results to yield 

qualitative and quantitative expressions of risk and/or hazard for the exposed receptors. The 

quantitative component expresses the probability of developing cancer, or a threshold comparison • 
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of the estimated dose with a reference dose for noncancer effects. These quantitative estimates 

are developed for individual chemicals, exposure pathways, transfer media, and source media, and 

for each receptor for all media to which one may be exposed. The qualitative component usually 

involves comparing COC concentrations in media with established criteria or standards for 

chemicals for which there are no corresponding toxicity values. The risk characterization helps 

guide risk-management decisions. 

Generally, the risk characterization will follow the methodology prescribed by RAGS Part A, as 

modified by more recent information and supplemental guidance cited in the earlier sections of this 

memorandum. The USEPA methods are designed to be health-protective and tend to overestimate 

risk rather than underestimate it. The risk results, therefore, are generally overly conservative, 

because risk characterization involves summing the overestimated risk estimates . 

6.1 Risk Characterization Methodology 

Potential excess risks to humans following exposure to COPCs will be estimated using methods 

established by USEPA, when available. As discussed above, these methods are health-protective 

and are likely to overestimate risk. Risks from hazardous chemicals are calculated for either 

carcinogenic or noncarcinogenic effects. Some carcinogenic chemicals may also pose a 

noncarcinogenic hazard. The potential human health effects associated with chemicals that 

produce carcinogenic and other toxic effects will be characterized separately, as discussed below. 

6.1.1 Carcinogenic Effects of Chemicals 

The risk attributed to exposure to carcinogens is estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the low-dose 

range, which would be expected for most environmental exposures, cancer risk is estimated from 

the following linear equation (EPA, 1989a): 
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where: 

ILCR = 

COl = 

SF = 

ILCR=(CDI)(SF) 

incremental lifetime excess cancer risk, a unitless expression of the 

probability of developing cancer, adjusted for reference incidence 

chronic daily intake, averaged over 70 years (mg/kg-day) 

cancer slope factor (mgJkg-dayrl 

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the 

following equation is used to sum cancer risks: 

Ris~ - ILCR(chem1) + ILCR(chemJ + ... ILCR(cheIDj) 

where: 

Ris~ - total pathway risk of cancer incidence 

ILCR( cheIDj) - incremental lifetime excess cancer risk for a specific chemical 

Cancer risk for a given receptor across pathways and across media is summed in the same manner. 

6.1.2 Noncarcinogenic Effects of Chemicals 

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing an 

exposure level or intake with a reference do~. The HQ, defined as the ratio of intake to RID, is 

defmed as (RAGS, Part A): 

where: 

HQ 

COl 

HQ=CDIIRID 

hazard quotient (unitless) 

intake of chemical (mgJkg-day) 
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Chemical noncarcinogenic effects are evaluated on a chronic basis, using chronic RFD values. 

An HQ of 1 indicates that the estimated intake equals the RID. If the HQ is greater than unity, 

there may be a concern for potential adverse health effects. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be calculated 

as the sum of the HQs by: 

where: 

HI 

HQ = 

HI=HQ1 + H~ + ... HQi 

Hazard Index (unitless) 

Hazard Quotient (unitless) 

Risk and hazard projections will be summarized in tabular format on a medium- and exposure 

pathway-specific basis in the HHRAs. 

6.2 Surface Soil Pathways 

Generally, the incidental ingestion and dermal contact pathways will be characterized for surface 

soil. Surface soil onsite will be evaluated under scenarios and exposure pathways outlined in the 

site-specific HHRAs. 

6.3 Groundwater Pathways 

Groundwater pathways will typically consist of ingestion and inhalation of volatilized chemicals 

in groundwater. The site-specific HHRAs will detail the pathways which will be addressed. Most 

groundwater pathways are not complete because municipal water supplies are used, and this will 

be discussed in the HHRAs . 
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6.4 COCs Identified 

COCs will be identified based on cumulative (all pathway) risk and hazard projected for the sites. 

USEPA has established a generally acceptable risk range of lE-4 to lE-6, and an HI threshold of 

1.0. Any COPC that is carried through the risk assessment process and found to contribute to a 

scenario with an ILCR in excess of lE-4 or HI greater than 1 for any of the exposure scenarios 

evaluated in this risk assessment, and has an individual exposure pathway risk greater than lE-6 

or exposure pathway HQ greater than 0.1, will be referred to as a COCo A table will present the 

COCs identified in site-specific HHRAs. 

7 Risk Uncertainty 

This section will discuss the uncertainty and variability inherent in the risk assessment process in 

addition to site-, medium-, and exposure pathway-specific influences. Overall, uncertainties 

• 

associated with the initial stages of the risk assessment process become magnified when they are • 

combined with other uncertainties. It is not possible to eliminate all uncertainties; however, 

recognizing the uncertainties is fundamental to understanding and subsequently using risk 

assessment results. 

Where chronic RME estimates of risk/hazard indicated a significant threat (e.g., ILCR greater 

than lE-4) would be posed to human health, central tendency (CT) analysis may be performed. 

RME estimates are based on the upper bound (90th or 95th percentile) exposure assumptions, 

while CT estimates are based on the 50th percentile (mean or median) values. CT exposure 

scenarios are constructed consistent with standard CT exposure assumptions provided in 

Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable 

Maximum Exposure-Draft (USEPA, November 1993). CT exposure assumptions will be presented 

in the site-specific HHRAs, when applicable. 
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Risk estimates will be presented and summarized in table form in the site-specific HHRAs. 

9 Remedial Goal Options 

ROOs are chemical concentrations computed to equate with specific risk and/or hazard goals that 

may be established for a particular site. As previously discussed, COCs are identified as any 

COPC that significantly contributes to a scenario of concern. ROOs will be calculated for each 

land use scenario with cumulative risk estimates greater than lE-4 or cumulative hazard indices 

greater than 1.0. Based on this method, COCs may be identified, requiring RGO calculation. 

Inclusion in the ROO table does not necessarily indicate that remedial action will be required to 

address a specific chemical. Instead, ROOs are provided to facilitate risk-management decisions. 

• In accordance with USEPA Supplemental ROO Guidance, ROOs will be calculated at lE-4, lE-5, 

and 1 E-6 risk levels for carcinogenic COCs and HI goals of 3, 1, and 0.1 for noncarcinogenic 

COCs. RGOs will be based on specific scenarios which will be identified in the site-specific 

HHRAs. 
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Appendix G 
Wlldlife Toxicity Data 

Baseline Risk Assessment 
Assembly E 

.. NSA Memphis - Millington, Tennessee ... .. 

Test OralLDso LOAEL 
< > Chemlad . Suedes Test TY1)e Duration .•. Effect fmelkl!lBw) (ml!lk2BW/day) Reference 

I SVOCs. I 
Anthracene Mouse Oral NR Mortality 17,000 RTECS, 1993 

Benzo(a)pyrene Rat Oral (chronic) Pregnancy Sterility in offspring 40 USEPA, 1984 

Rat Oral (chronic) 3.5 months Reproductive 50 USEPA,1984 

Rodents Single oral dose NR Mortality 50 Eisler, 1987 

Bis(2-ethylhexyl)phthalate Rat Oral NR Mortality 30,600 RTECS, 1993 

Rat Oral NR Reproductive effects 7,140 RTECS, 1993 

Rat Oral NR Reproductive effects 35 RTECS, 1993 

Rat Oral NR Reproductive effects 6,000 RTECS, 1993 

Rat Oral NR Reproductive effects 17,200 RTECS, 1993 

Rat Oral NR Reproductive effects 10,000 RTECS, 1993 

Rat Oral NR Reproductive effects 9,766 RTECS, 1993 

Mouse Oral NR Mortality 30,000 RTECS, 1993 

Mouse Oral NR Reproductive effects 78,880 RTECS, 1993 

Mouse Oral NR Reproductive effects 4,200 RTECS, 1993 
I 

Mouse Oral NR Reproductive effects 50 RTECS, 1993 

Mouse Oral NR Reproductive effects 1,000 RTECS, 1993 

Mouse Oral NR Reproductive effects 2,040 RTECS, 1993 

Rabbit Oral NR Mortality 34,000 RTECS, 1993 

Guinea pig Oral NR Mortality 26,000 RTECS, 1993 

Guinea pig Oral NR Reproductive effects 20,000 RTECS, 1993 

Mammal Oral NR Reproductive effects 20,000 RTECS, 1993 

Mammal Oral NR Reproductive effects 509,000 RTECS, 1993 
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AppendixG 
Wildlife toXiclty Data 

Bascline Risk AliSt!SSDlfllt 
Asst!mbly E 

... NSA Memphis ,... Milling(on, t~ee 

Test OralLDso LOAEL 
", Chemiclil Soecles Test Tvpe Duration ··.Effect ." .. "" •• 1) .. (m2Ik2ISW ldav) Reference 

I SVOCs I 
Bis(2-ethy lhexyl)phthalate) Mouse Single oral dose Mortality 800 RTECS, 1993 and 
(Continued) NIOSH, 1985 

Mouse Oral (subchronic) 13 weeks Renal effects 125 RTECS, 1993 

lJutylbenzylphthalate Rat Oral NR Mortality 2,330 RTECS,l994 

Rat Oral NR Reproductive effects 21,000 RTECS, 1994 

Rat Oral NR Reproductive effects 16,400 RTECS,l994 

Rat Oral NR Reproductive effects 16,400 RTECS,l994 

Rat Oral NR Reproductive effects 4,900 RTECS, 1994 

Mouse Oral NR Mortality 4,170 RTECS,l994 

Guinea Pig Oral NR Mortality 13,750 RTECS,l994 

l,4-Dichlorobenzene Rat Oral NR Mortality 500 RTECS, 1994 

Rat Oral NR Reproductive effects 7,500 RTECS, 1994 

Rat Oral NR Reproductive effects 10,000 RTECS,l994 

Mouse Oral NR Mortality 2,950 RTECS, 1994 

Rabbit Oral NR Mortality 2,830 RTECS,l994 

Di-n-butylphthalate Rat Oral (subchronic) 48 days Reproductive 125 ATSDR,1989 

Rat Oral 1 year Mortality 600 IRIS, 1991 

Auoranthene Rat Oral NR Mortality 2,000 RTECS,l994 

Phenanthrene Mouse Oral NR Mortality 700 RTECS,l994 

Pyrene Rat Single oral dose NR Mortality 2,700 RTECS, 1993 and 
NIOSH,1985 

Mouse Single oral dose NR Mortality 800 RTECS, 1993 and 
NIOSH, 1985 
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Wildlife Toxicity Data 
Base1it1e Risk Assessment 

AsllemblyE 
NSA Memphis - Millington, .Tennessee 

.... 

Test Or81LD .• LOAEL 
, .. .. , .. Chernicai ., Species Test Type Duration .. Effect (mtUkeIB~ (JD2/keBW lday) Reference 

I PesticldesIPCBs I 
Aroclor 1248 Rat Oral NR Mortality 11,000 RTECS, 1993 

Rabbit Oral NR Reproductive effects 165 RTECS, 1993 

Monkey Oral NR Reproductive effects 32 RTECS, 1993 

Monkey Oral NR Reproductive effects 55 RTECS, 1993 

Monkey Oral NR Reproductive effects 17 RTECS, 1993 

Monkey Oral NR Reproductive effects 35 RTECS, 1993 

Monkey Oral NR Reproductive effects 24 RTECS, 1993 

Monkey Oral NR Reproductive effects 83 RTECS, 1993 

Chicken Oral 8-9 weeks Egg hatchability 4.88 USEPA,I993 

Chicken Oral NR Egg production and 9.8 USEPA,I993 
hatchability 

Chicken Maternal diet NR Chick growth 0.98 USEPA,I993 

Chicken Oral 8 weeks Egg production and 4.9 USEPA,I993 
hatchability 

Aroc1or 1254 Mouse Oral NR Reproductive 1.53 USEPA,I993 

Chicken Oral (chronic) NR Embryonic mortality 0.9
3 

USEPA,I993 

Rock dove Oral (chronic) NR Parental incubation 0.9
3 

Peakall and Peakall, 1973 
behavior 

American kestrel Oral (chronic) 69 days Reduced sperm 9 Eisler, 1986 

I 
concentration 

Mink Oral dose of 160 days Reproductive 0.096 USEPA,I993 

I contaminated meat 
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Ap~OOiXG 
Wndlife Toidcity Data 

Baseline Risk As$essment 
Assemblyt 

....... ,." . NSA Memphis - MiIIiIlgtoil. Temiessee 
.. 

Test OralLDSO LOAEL 
CilemieaI.,.· .. Soecles TestTvoe Duration Effect (miilkl!lBM (mi!Ik2BW ldav) Reference 

l.peStlcidesIPCBs I 
Aroclor 1260 ' Rat Oral NR Mortality 13,15 RTECS, 1993 

Rat Single oral dose NR Mortality 500 Eisler, 1986 

Rat Single oral dose NR Mortality 1,300 - Eisler, 1986 

Rat Oral NR Reproductive effects 1,674 RTECS, 1993 

Rat Oral (chronic) 2 generations Reduced littler size 7.6 USEPA,1985 

Rat Oral (subchronic) 9 weeks Fetal mortality; 6.4 ATSDR,1987 
maternal toxicity 

Mouse Oral NR Reproductive effects 74 RTECS, 1993 

Mink Single oral dose Mortality 4,000 Eisler, 1986 

Mink Single oral dose Mortality 3,000 Eisler, 1986 

Mink Single oral dose Mortality 750 Eisler, 1986 

Mink Oral (subchronic) 4 months Impaired reproduction 0.0075
D 

Newell et aI., 1987 

Chicken Oral (chronic) NR Embryonic mortality 0.9
a 

USEPA,I976 

Chlordane Rat Oral NR Mortality 283 RTECS, 1993 

Rat Single oral dose Mortality 430 Allen et aI., 1979 

Rat Single oral dose Mortality 335 Allen et aI., 1979 

Rabbit Single oral dose Mortality 300 Allen et aI., 1979 

Rabbit Single oral dose Mortality 100 Allen et aI., 1979 

Dog Single oral dose Mortality 200 Allen et aI., 1979 

Goat Single oral dose Mortality 180 Allen et aI., 1979 

Japanese quail Oral (acute) 5 days Mortality 35* Hill et aI., 1975 

Bobwhite Oral (acute) 5 days Mortality 29* Hill et aI., 1975 

Mallard Oral (acute) 5 days Mortality 62* Hill et aI., 1975 

Pheasant Single oral dose Mortality 24 USFWS, 1984 
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Appendix G 

i Wildlife ToXicity Data 
BaSeline Risk AsseSSment 

Assembly E 
... NSA Memphis - MillingtOn; Te~ 

TeSt OralLDso LOAEL 
ChemiChl " .. Suedes ... Test Tvpe Duration Effect . (m2lkeIBWi (m2Ik2BW ldav) Reference 

I PestlcldesJPCBs I 
4,4'-DDE Rat Oral NR Mortality 800 RTECS, 1993 

Mouse Oral NR Mortality 700 RTECS, 1993 

Hamster Oral NR Mortality >5,000 RTECS, 1993 

Mallard Oral NR Eggshell thinning 2.91 USEPA,I993 

Mallard Oral 2 years Reproductive: embryo 0.58 USEPA,I993 
mortality, cracked eggs 

Kestrel Oral NR Eggshell thinning 0.39 USEPA,I993 

4,4'-DDT Rat Oral NR Mortality 87 RTECS, 1993 

Rat Single oral dose Mortality 100 USEPA,1985 

I 
Rat Oral NR Reproductive 112 RTECS, 1993 

Rat Oral NR Reproductive 100 RTECS, 1993 

I Rat Oral NR Reproductive 430 RTECS, 1993 
I 

Rat Oral NR Reproductive 1,890 RTECS, 1993 

Rat Oral NR Reproductive 250 RTECS, 1993 

Rat Oral NR Reproductive 50 RTECS, 1993 

Rat Oral (chronic) 3 generations Reproductive 0.2 IRIS, 1991 

Rat Oral 2 years Reproductive 2.5 USEPA, 1993 

Mouse Oral NR Mortality 135 RTECS, 1993 

Mouse Single oral dose Mortality 200 USEPA,1985 

Mouse Oral NR Reproductive 504 RTECS, 1993 

Mouse Oral NR Reproductive 81 RTECS, 1993 

Mouse Oral NR Reproductive 124 RTECS, 1993 

Mouse Oral NR Reproductive 148 RTECS, 1993 
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AppeDdtxG i 

Wndlife Toxicity nata 
Baseiilie Risk AssessIitent 

... Ail5eII1bly E 

, .... NSA Memphis- Millington, Teiml,\S$ee 

[ 
Test ~ OralLDSO LOAEL 

I ,.,.. Chemical SP«ies .•• "., J Test'fyPe Duration .. Effed. (mi!lkI!!BWl (~k2BW/dav)· Reference 

I PestlcidestPcss ... I 
4,4'-DDT (continued) Rabbit 

i; 
Oral NR Mortality ~ 250 RTECS,I993 

~ Rabbit Oral NR Reproductive 150 RTECS,I993 

Guinea pig Oral NR Mortality 150 RTECS,I993 

Hamster Oral NR Mortality >5,000 RTECS,I993 

Dog Oral NR Mortality 150 RTECS,I993 

Dog Single oral dose Mortality 60 USEPA,1985 

Dog Oral NR Reproductive 3,540 RTECS,I993 

Monkey Oral NR Mortality 200 RTECS,I993 

Chicken Oral (subchronic) 10 weeks Decreased reproductive 91.4
a 

USEPA,1985 
success; toxic 

symptoms 

Rock dove Single oral dose Mortality 4,000 USFWS,1984 

Blackduck Oral (chronic) 2 years Reduced eggshell 0.14
a 

Longcore and Stendell, 
thickness 1977 

Mallard Single oral dose Mortality 2,240 USFWS,1984 

Mallard Oral (subchronic) 96 days Reduced eggshell 2.8 Longcore and Stendell, 
thickness 1977 

Mallard Oral NR Eggshell thinning 1.16 USEPA,I993 

Mallard Oral NR Eggshell thinning 2.91 USEPA,I993 

Mallard Oral 2 years Reproductive 1.45 USEPA,I993 

California quail Single oral dose Mortality 595 USFWS,1984 

Japanese quail Single oral dose Mortality 841 USFWS,1984 

Pheasant Single oral dose Mortality 1,334 USFWS,1984 

Sandhill crane Single oral dose Mortality 1,200 USFWS,1984 I 
---
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Appendix G 

Wildlife Toxicity Data 
Baseline Risk AsseSsment 

AssemblyE 
.. .. . . . NSA Memphis ...; Milliligton, Tennessee .. .. 

Test OralLDSO LOAEL 
.••.•••• Chemical Species .. Test Tvpe Duration . Effect (m2lkl!lBWl (m2Ikl!BW Idav) Reference 

I PestlcidesJPCBs I 
4,4' -DDT (continued) Kestrel Oral (chronic) 7 wk - 1 yr Reduced eggshell 0.56

a 
USEPA, 1985 

thickness 

Kestrel Oral (chronic) 1 year Reduced eggshell 0.16
a 

Wiemeyer, et a1., 1986 
thickness 

Bam owl Oral (chronic) 2 years Reduced eggshell 0.14
a 

Longcore and Stendell, 
thickness 1977 

Dieldrin Mouse Single oral dose NR Mortality 38 Allen et aI., 1979 

Mouse Oral (chronic) 80 weeks Body tremors 0.33 ATSDR,I992 

I 

Rat Single oral dose NR Mortality 46 Allen et aI., 1979 
I 

Guinea pig Single oral dose NR Mortality 25 Allen et aI., 1979 

Rabbit Single oral dose NR Mortality 45 Allen et aI., 1979 

House sparrow Single oral dose NR Mortality 48 USFWS, 1984 _. 

Chicken Single oral dose NR Mortality 20 Allen et aI., 1979 
-

Rock dove Single oral dose NR Mortality 27 USFWS, 1984 

Gray partridge Single oral dose NR Mortality 9 USFWS, 1984 
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AppeodlXG 
Wildlife Te;Xi(:lty Data 

Baselhie RiskA.sseSsmeot 

. ....•. > .• > 
Asseilthly E . 

..... > • . ... ...... '., '.' lItSA MemphiS - Mllliftg(oiij Tennessee 
.................. 

Test OralLDso I LOAEL 
......... ChemieaI· .•• i Spe(:ies .'.: .. TestTv~ ·.Duratlon .... 

'" 
Effect " (DU!lkI!BW Idav) R.eference 

Dieldrin (continued) Chukar Single oral dose NR Mortality 25 USFWS, 1984 

Japanese quail Oral (acute) 5 days Mortality 
, 

6
a 

Hill et aI., 1975 , 
I 

Japanese quail Single oral dose NR Mortality 70 USFWS, 1984 

California quail Single oral dose NR Mortality 9 USFWS, 1984 

Bobwhite Oral (acute) 5 days Mortality 3
a 

Hill et al., 1975 

Pheasant Single oral dose NR Mortality 79 USFWS, 1984 

Mallard Oral (acute 5 days Mortality 12
a 

Hill et aI., 1975 

Mallard Oral (acute) 5 days Mortality Ila Hill et aI., 1975 

Mallard Single oral dose NR Mortality 381 USFWS, 1984 

Whistling duck Single oral dose NR Mortality 100 USFWS, 1984 

Canada goose Single oral dose NR Mortality 141 USFWS, 1984 

Goat Single oral dose NR Mortality 100 Allen et aI., 1979 

Sheep Single oral dose NR Mortality 50 Allen et aI., 1979 

I Cattle Single oral dose NR Mortality 60 Allen et aI., 1979 

I 
~ 

Single oral dose Mortality Allen et aI., 1979 , Mule deer NR 75 
I 

Cat Single oral dose NR Mortality 300 Allen et aI., 1979 

I 
Dog Single oral dose NR Mortality 65 Allen et aI., 1979 

Endosulfan Mouse ~ Oral (chronic) 78 weeks Mortality 0.9 ATSDR,I991 

Mouse ~ Oral (chronic) 78 weeks Ovarian cyst 0.26 ATSDR,I991 
development 

Rat Single oral dose NR Mortality 24 ATSDR, 1991 

Rat Oral (chronic) 2 years Reduced testes weight 10 USEPA,1980 

Mallard Single oral dose NR Mortality 33 USFWS, 1984 

Mallard Single oral dose NR Mortality 31.2 USFWS, 1984 
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AppendixG 

Wildlife Toxicity Data 
BaseUne Risk AsseSsment 

Ass$tbly E 

" 
". 

NSA Memphis ~ Milliitgton; Tennessee 

Test OralLD50 LOAEL 
•. \ •. ,Chemicill·." Species "'> Test Tvpe Duration ..... Effect (m1!lkeIBWl t • .n·· .. W/dav) R.eference 

Endrin Pheasant Single oral dose NR Mortality 80 USFWS, 1984 

Mouse Oral (chronic) 80 weeks Mortality 0.53 ATSDR,I990 

Dog Oral (chronic) 19 months Decreased weight gain 0.1 USEPA,1985 

2,3.7,8-TCDD Northern Bobwhite Single oral dose NR Mortality 0.015 Hudson et al.. 1984 

Ringed Turtle Dove Single oral dose NR Mortality 0.810 Hudson et aI., 1984 

Mallards Single oral dose NR Mortality 0.108 Hudson et aI., 1984 

Chicken Single oral dose NR Mortality 0.037 Kociba & Schwetz. 1982 

Guinea pig Oral NR Mortality 0.002 Kociba & Schwetz, 1982 

Mouse Oral NR Mortality 0.284 Kociba & Schwetz. 1982 

Guinea Pig· Single oral dose NR Mortality 0.0006 Harless et al.. 1982 

Rat Single oral dose NR Mortality 0.022 Kociba & Schwetz, 1982 

Monkey Single oral dose NR Mortality 0.070 Olson et aI., 1980 

Dog Single oral dose NR Mortality 0.1 Kociba & Schwetz, 1982 

Mouse Single oral dose NR Mortality 0.114 Kociba & Schwetz, 1982 

; Rabbit Single oral dose NR MOI;tality 0.115 Olson et aI., 1980 

; Hamster Single oral dose N~. , M,Qrtality 1.157 Kociba & Schwetz, 1982 
I 

NR : Reprod~ctive effects 
I 

fRat Oral (chronic) , , 
1.0E-05 McNUlty, 1977 , 

i MonICey·· ...... -
_. 

Oral (chronic f ! 
NR; Reproductive effects 

- ,-" 

Ramel. 1978 . '. -.'1' i 1.7E-06 

.. ~ Chicken •. ~ ' .•. ,' -. "" .,- -c'· ; -' Oral (chrol\ic) 21 days· _. ; Chick liver disease : -. - 0.001 NRCC 1981 . ' ; , 

lnorl!8iiics ~ ~ •• >~ .1 . ~- ; 

Aluminum Mouse 
I 

Oral 2-3 genrtns Reduced bodyweight 425 NIOSH,1985 
gain of newborns 

Rat Oral 15 days Reduced growth 100 Bernuzzi, et aI., 1989 
------- --
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AppencHX (} 
. WHdUfe Toxicity Data 
Baseline RiSk ~ent 

Assembly It 
. '. ,. <, . .. ' N'SA M~ - Millington. Tennessee ., . , , .. . 

Test 
.... 

OralLD LOAEL 
, Chemical .. / , SDecles·" '.', , .< .. . TeStTvoe " , DUration .' , EfI'ecl ·, .. _,m~~, (ID2Ik2BW/dav) , .. Reference 

Arsenic Rat Oral NR Reproductive effects 0.61 RTECS, 1993 

Rat Oral NR Reproductive effects 0.58 RTECS, 1993 

Rat Oral NR Mortality 763 RTECS, 1993 

Mouse Oral NR Mortality 145 RTECS, 1993 

Beryllium , Rat Single oral dose NR Mortality 10 USEPA,1985 

I lnor28iifuS I 
Cadmium Rat Oral NR Reproductive effects 155 RTECS, 1993 

Rat Oral NR Reproductive effects 220 RTECS, 1993 

Rat Oral NR Reproductive effects 21.5 RTECS, 1993 

Rat Oral NR Reproductive effects 23 RTECS, 1993 

Rat Single oral dose Mortality 250 Eisler, 1985 

Rat Oral NR Mortality 225 RTECS, 1993 

Mouse Oral NR Mortality 890 RTECS, 1993 

Mouse Oral NR Reproductive effects 448 RTECS, 1993 

Mouse Oral NR Reproductive effects 1,700 RTECS, 1993 

Guinea pig Single oral dose Mortality ISO Eisler, 1985 

Mallard Oral (subchronic) 90 days Egg production 10 Eisler, 1985 
suppressed 

Chromium (Potassium japanese quail Oral (acute) 5 days Mortality 126 Hill and Camardese, 
dichromate) 1986 

Copper Rat Single oral dose Reproductive effects 152 NIOSH, 1985 and 
RTECS, 1993 

Mallard Oral (subchronic) 29 days NOAEL for 1O.5
b 

Demayo et aI., 1982 
survivorship 

---- - - '----- ------ --- -- -- - ~---
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AppendixG 

Wildlife ToJdcity Data 
Baseline RiSk Assessment 

Assembly E 
NSAMemphis ~ Millington, Tennessee 

• 
----

.... . .. Test I Oral LDSO . LOAEL . 
ClieiiUcal Species Test Type DUration Effect·. . . (~1IIW> (mg/kgBW/day) .. 1 Reference 

lnorpcsjl 
II i 

Iron Rat f Single oral dose NR Mortality 319 Sax, 1984 

Mouse Single oral dose NR Mortality CJ79 Sax, 1984 

Guinea pig Single oral dose NR Mortality 1,200 Sax, 1984 

Lead Rat Oral NR Reproductive effects 790 RTECS, 1993 
. -

Rat Oral NR Reproductive effects 1,140 RTECS, 1993 

Rat Oral NR Reproductive effects 520 RTECS, 1993 

Rat Oral NR Reproductive effects 1,100 RTECS, 1993 

Calf Single oral dose NR Mortality 220 Eisler, 1988 

Mouse Oral NR Reproductive effects 1,120 RTECS, 1993 

Mouse Oral NR Reproductive effects 6,300 RTECS, 1993 

Mouse Oral NR Reproductive effects 300 RTECS, 1993 

Mouse Oral NR Reproductive effects 4,800 RTECS, 1993 
---

I Domestic animal Oral NR Reproductive effects 662 RTECS, 1993 

Mammal Oral NR Reproductive effects 2,118 RTECS, 1993 

Kestrel Diet NR Decreas~egg laying 250
b 

Eisler, 1988 
fertilit})-i, dec~eased egg 

- shell- thickness 
:, ' 

Nestlings--. Oral NR - -Reduced growth and 
f..,",1J, brain weight; -abnormal 

125 Eisler, 1988 
:)'(,-, 

); . "i; 
-ieee ---""'-:~f'~=;'i~-f -"'-"'::::'-- - J£;; -, development ".J:,~ -\':: ~:fi~l;~' :; 

Japanese quail Diet 5 days Mortality 24,1;'2 ~ ~ . ,r:,~, 
Hill and Camardese, 

1986 
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.... ' .... Appendix G 
J, 

1-,'.. • .' ~ ", Wildlife ToXicity Data 
Baseline Risk AssessiDt!nt 

... ' 
" 

.... " .'. . ASsetilbiyE . .... , 
' . 

.... ": }liSA Mempbi$ "'~0Il' Tennessee . ' .. .... .'" ' .~'. ' . 
." 

.... .. ' ". . - .. 

" 
., i ; , , 

.: ......... '.'S!::es .- -'- , <>ralLD50 ·,WARt .' 
........ ChemiCal .. ' .. Test Type : ...••.•.•.. ~ DUratiOil. Effect loiMOiklfllW/day) Reference 

litor';"';w,« ••••....• : ~;j < ;, .... ". C .'>C... ;" ". '-, ,<>. ""'> .... : ... ".'.',;...',,' ... , i 
.·"·:.: •.• L 

It;·, : .. 
Manganese i Mouse" _ 'A~ Oral (subchronic) \ 00 days , ,Delayed,growth of - 140 ATSDR, !990 

, , 
I I 

./- .. testes' 
! 

• Mouse Oral (chronic) 10J weeks Moitality 
, , 

4,050 ATSDR,I990 
" \. 

, Rat Single onil dose NR Monality 410 ATSDR,I990 

Rat Oral (acute) 20 days Mortality 225 ATSDR,I990 

Rat Oral (subchronic) 20 days Decreased littler 3,100
b 

ATSDR,I990 
weight during gestation 

Rat Oral (chronic) , 103 weeks Mortality 930 ATSDR,I990 

Guinea 'pig Single oral dose NR Mortality 400 USEPA,1984 
-' 

Mercury Monkey Oral (chronic) 18 months Weakness, rigidity 25 ATSDR,I990 

Mouse Single oral dose Mortality 22 NIOSH, 1985 

Rat Oral (chronic) NR Reduced fertility 0.5 Eisler, 1987 

Rat Single oral dose Monality 18 NIOSH, 1985 

Pig Oral (subchronic) Pregnancy High incidence of 0.5 Eisler, 1987 
." stillbirths 

Mule d~,er Single oral dose Monality 17.9 Eisler, 1987 

River otter " Single oral dose Mortality 2 Eisler, 1987 

Mink Single oral dose Mortality 1 Eisler, 1987 

Dog , Oral (subchronic) Pregnancy High iticidence of 0.1 Eisler, 1987 
stillbirths 

House sparrow Single oral dose Monality 12.6 Eisler, 1987 

Rock dove Single oral dose Mortality 22.8 Eisler, 1987 

Chicken Single oral dose Mortality 20 Fimreite, 1979 

Bantam chicken Single oral dose Mortality 190 Fimreite, 1979 
_. , 
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• 
i~ -

Chemical.·.···· 

fuoraanics 

Mercury (continued) 

Nickel 

Selenium 

TeSt 
Species ••. ··· 

Prairie chicken 
: ... :1' 

Chukar 

Cortumix 

Mallard' 

Blackduck 

Fillvous whistling duck 

Northern bobwhite 

Bobwhite quail 

Japanese quail 

Gray partridge 

Gray pheasant 

Ring-necked pheasant 

Rat 

!I Rat,,, 

I 
I ... 

• 
Appendix G 

WildlireToXicity Data 
Baseline Risk AsseSSlllent 

Assembly E 
NSA Memphis - Millington, Tennessee 

Test Type. Duration 

Single oral dose 

Single oral dose 

Single oral dose 

Oral NR 

Oral (subchronic) 28 weeks 

Single oral dose 

Single oral dose 

Oral (acute) 5 days 

Single oral dose 

Single oral dose 

Oral (subchrOnic) 30 days 

Single oral dose 

Oral , NR' 

Single oral. dose NR 

Oral NR-:i' 

Oral NR 

Etteci 
--

'Mortality 

Mortality 

Mortality 

Reproduction, behavior 

Reproduction inhibited 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Reduced reproductive 
ability 

Mortality 

Reproductive effects 

Mortality 

Mortality 

Reproductive effects 

• 
Or81I.,J)50 LOAEL 
im~k2IBw) {D12fkI!BWldaIl Reference 

ll.5 Eisler, 1987 

26.9 Eisler, 1987 

II Eisler, 1987 

0.064 USEPA,I993 

0.22
a 

Eisler, 1987 

37.8 Eisler, 1987 

23.8 Eisler, 1987 

523 Hill et aI., 1975 

14.4 Eisler, 1987 

17.6 Eisler, 1987 

0.64 Eisler, 1987 

ll.5 Eisler, 1987 

158 RTECS, 1994 

67 ATSDR,1987 

6,700 ;<d RTECS, i993 

134 RTECS, 1993 

.;..' ';:-7'" t~t .~ " ,.Oral (subcJ!i.~lIic) 3.months,c_' , Re,d~ed ha!ChabiIity ',e,,,,, -=-:=" = .h7$,= Eisler, 1985 

Vanadium ;"c'" .~Ra..t,- .' 
~ ._. -', ..; Oral (ac~"'="_I' . ~ . ,,'. I 

5_days._.:-:-•.. _ Mortality 

Zinc 

Notes: 
LD50 
Q:W 
LOAEL 
NR 
a 
b 

!qt : ... ; ~; '''c':;~ 

; Rat Single oral dose Mortality 

Rat Oral (mbChronic >- • :N.R Kidney toxicity 

Dose resulting in 50% mortality in test population. j, ;';':',., .' 
Body weight. . 
Lowest Observed Adverse Effect Level. 
Not reported: 
Converted to dose {lCr Idiogram body weight by multiplying by ingestion and dividing by body weight. 
Estimated by applytng a LOAEL-NOAEL ratio of 5 (Newell et aI., 1987). 
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• Topographic Map - NSA Memphis Southside 
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AppendixB 

• DPT Piezocone Soundings and Hydrocone Plots 
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Sample ID 

002G001327 

0020001427 

002000.1527 

0020001627 

00l000:1715 . 

0020001825 

0020001926 

0020002130 

002G002323 

0020002S27 

002G002627· 

0020002727 

AVEMG8 

QOlO()01337 

0020001440 

0020001540 

0020001639 

0020001836 

0020002039 

0020<i0i149 

0020002249 

002ci002336 

0020002436 

002G002540 
0020002643 

OOZGOO2'141 

AVERAGE 

Table B-1 
Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data 

Assembly E DPT Investigation 
NSA Memphis - Millington, Tennessee 

Horizontal Hydraulic Conductivity 
(em/sec) 

SWMU 2 Upper Alluvium DPT Points 

·6.l9~ . 

1.59e-05 

•. S;()Se'06·· 

2.3Se-06 

$;60Ii'Q6···· 

3.35e-06 

···l;3UoS 

1.07e-06 

1.92e-06 

1.10lHJT 

8.58e-07 

4.~· 

SWMU 2 Deeper Alluvium 

·7~53..04·. 

7.2~ 

3;2SMl5 

6.97~ 

9;2se-OS·· 

1.4ge-04 

7.90e-06 

. ·'*,We-04 

1.l8e-03 

. ·2.90e>04 

9.87e-07 

2.26e-05 

2.32..tl4 

4-1 

Horizontal Hydraulic Conductivity 
(feet/day) 

0~01 

0.04 

o.or 
< 0.01 

0.01 

< 0.01 

OJl3 

< 0.01 

<0.01 

< 0.01 

······<:·]).;01 

< 0.01 

•. 2;.13 

0.02 

0.01 

0;2(\ 

0.42 

0.02 

L41· 

3.34 

0;82.· • 

< 0.01 

O;~ 

0.06 

·0,24· 

0.65 



SamplelD 

009G000946· 

0090001046 

OO9GOOll5O 

009G001246 

009G001348 

0090001445 

0090001547 

0090001644 

0090001747 •. 

0090001852 

0090002142 

009G002244 

·'~47':"·:""····· 

AVERAGE 

ot4GOOl),s12 

01400(071) 

014GOOO811'· 

014G000911 

0140001110 

0140001211 

014000131~" ..... 

0140001411 

)(vBIl.tGQ· ... 

014GOOO54S···."···· 

0140000743 

'014GOOO840 •.• 

o 14G000943 

·0140001043 

0140001143 

Ot4G<xU239, 

0140001543 

~V,BiM(iti ., 

Table B-1 

Summary of Horizontal Hydraulic Conductivity Estimates From Hydrocone Data 
Assembly E DPT Investigation 

NSA Memphis - Milliogton. Tennessee 

Horizontal Hydraulic Conductivity 
(cmJsec) 

SWMU , Deeper ADuvimn DPT PoiDts 

2a5&'05 . 

2.39e-04 

6;36e-OS . 

9.97&'05 

Za~S·, 

1.30e-05 

5.43&'05 

1.57e-04 

1.63&-05 

1.31..04 

SWMU 14 Loess DPT Points 

·t53~.s'>·,·":/'··"· 

4.88&'05 

··U7~S 

2.68&-OS 

2.07&-06 

1.37e-04 
. ...... J.~, .. . 

SWMU 14 Upper Fluvial Deposits DPT Points 

1.818'04 

2.50&-05 

.736cHl6 

6.28&-05 

2.~ 

1.22&-05 

. ·6;~9iA)7·· 

2.10&-06 

.. ···:3;9'~/· 

4-2 

Horizontal Hydraulic Conductivity 
(feet/day) 

0~06 

0.67 

0,18 

0.28 

0.06 

0.03 

0.15 

.0;0.) 

0.44 

<0.01 

0.04 

·····'·'··'0;01.···· 

0.37 

'··':0;04 .. 

0.13 

:0~03· 

0.07 

,····':'0,02·,: 

0.01 

0;06 

0.39 
:<I!,oj) •..•......... ,. 

··CBf 

0.07 

0.17 

0.03 

< 0.01 
............... , ... ,········,·'(.0.11 ' •...... 

• 

• 

• 
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• SWMU2 

DPT SCREENING INVESTIGATION RESULTS 
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PIEZOCONE SOUNDING 

POINT STRESS-QC POINT STRESS-SC PORE PRESSURE-U A-PACTOR LOCAL PRICTION-F FRICTION RATIO- FR 
o KG/CMa 500 0 Ka/CMe 50 0 Ka/CMe 1 0 s 200 0 Ka/eMe 10 0 S 10 

oj : I '! I. $ , . f ' ~~' '04 c ' 

In 

. 
:r 
f-g 
0. 
III 0" 
t!I 
Z~ 
H 
o 
Z~ 
:J 
0 0 . 
OJ In 

IA 

18 

IS 

~ 
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• 
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· i 1 -+j =======: 
• 
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• flUSH IHTBRPTED TO ADD ROO 
PORE PRESSlIIE DECAY DATA MAY BE AVAll.AII.E 

1 

FILE ,..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' ••.. 02-P13 
TEST DATE 11-07-1995 13: 13: 49 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME •....•••. 02-P13 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED 
FEET TYPE (KG/CH2) (KG/CH2) VALUES EFFECTIVE DENSITY ANGLE MODULUS SHEAR 

STRESS m (DEGREES) (KG/CII2) STRENGTH 
(KG/CH2) (KG/CK2) 

• * H *H H** 

1 SILTY FINE SAND 196.6 2.62 49 49 .03 >901 >48 432 
2 DENSE OR CEHENTED S. 541.7 4.69 90 90 .067 >901 >48 1191 
3 SILTY FINE SAID 222.6 3.58 55 55 .098 >90% >48 489 
4 SILTY TO CLAYEY F.S. 117 2.3 39 39 .128 >90% >48 257 
5 SILTY TO CLAYEY F.S. 112.8 2 37 37 .159 80%-901 >48 248 
6 SILTY TO CLAYEY F.S. 148.4 2.76 49 49 .19 >90% >48 326 
7 SILTY FINE SAID 183.1 2.46 45 45 .221 >901 >48 402 
8 SILTY FINE SAND 123.8 1.92 30 30 .251 80%-90% 46-48 272 
9 SILTY FINE SAID 89.4 1.24 22 22 .282 701-801 44-46 196 
10 SILTY TO CLAYEY F.S. 64.5 1.03 21 21 .313 601-701 44-46 141 
11 SILTY TO CLAYEY F.S. 91.5 1.55 30 30 .344 70%-80% 44-46 201 
12 SILTY TO CLAYEY F.S. 73.9 1.38 24 24 .375 70%-80% 42-44 162 
13 CLAYEY FINE SAND 34.7 .85 13 13 .405 40%-50% 40-42 76 
14 SILTY FINE SAND 92.4 1.05 23 23 .436 701-801 44-46 203 
15 SILTY TO CLAYEY F.S. 63.1 .73 21 21 .467 601-70% 42-44 138 
16 SILTY TO CLAYEY F .S. 32.2 .45 10 10 .498 <40% 38-40 70 
17 CLAYEY FINE SAND 20.5 .21 8 8 .528 <40% 36-38 45 
18 SILTY TO CLAYEY F.S. 22.6 .14 7 7 .559 <40% 36-38 49 
19 SILTY TO CLAYEY F.S. 31.3 .13 10 10 .59 <40% 36-38 68 
20 SILTY TO CLAYEY F.S. 32 .22 10 10 .621 <40% 36-38 70 
21 CLAYEY FINE SAND 17.2 .17 6 6 .651 <401 32-34 37 
22 CLAYEY FINE SAND 13 .08 5 5 .682 <401 30-32 28 
23 CLAYEY FINE SAID 18.4 .17 7 7 .713 <40% 32-34 40 
24 SILTY TO CLAYEY F.S. 22.8 .17 7 7 .744 <40% 34-36 50 
25 SILTY TO CLAYEY F.S. 28.2 .14 9 9 .775 <40% 36-38 62 
26 SILTY TO CLAYEY F.S. 53.9 .84 17 17 .805 401-50% 38-40 118 
27 FINE SAND 119.3 1.19 23 23 .838 60%-70% 42-44 262 
28 SILTY TO CLAYEY F.S. 40.9 .52 13 13 .869 <40% 36-38 89 
29 SILTY FINE SAND 78 .43 19 19 .9 50%-60% 40-42 171 
30 FINE SAID 135.6 .98 27 27 .933 70%-80% 42-44 298 

• 
SENSITIVITY COHP. OCR 

• 

• 



.2-P13 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSIfIVUY COMPo 
FEET TYPE (KG/CM2) (KG/CK2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 FIlE SAND 121.4 .85 24 24 .966 60%-70% 40-42 267 
32 FIlE SAID 245.6 3.17 49 49 1 >90% 44-46 540 
33 FINE SAND 237 2.66 47 47 1.033 >90% 44-46 521 
34 FINE SAND 238.7 2.26 47 47 1.066 >90% 44-46 525 
35 FIlE SAID 182.6 .71 36 36 1.099 70%-80% 42-44 401 
36 SILTY FINE SAND 64.1 .33 16 16 1.13 40%-50% 38-40 141 
37 FINE SAND 123.7 .45 24 24 1.163 60%-70% 40-42 272 

# I'.POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCOlSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION AIGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS KAY BE AS HUCH AS 3 TO 6 TIllES HIGHER 
**** NK OF 16 USED. FOR OVERCOlSOLIDATED CLAYS, AN IK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. ClKPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

• 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHIOLOGY HAVE ALSO BEEI USED IN COMPUTING THE ABOVE DATA • 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS • 

OCR 
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• 
FILE •••••• ENSAFE 
MEMPHJS NSA 
MJLLINgTON TENNESSEE 

SOUNOJN8 • •••• 02-P20 
TEST DATE ii-08-t995 i4:40:S7 

• • 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME .....•... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME •....•... 02-P20 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CH2) 

# t *t 

1 SILTY FINE SAND 179.6 2.76 44 44 .03 >90% >48 
2 SILTY FINE SAND 272 4.23 68 68 .06l >90% >48 
3 SILTY FINE SAND 219.9 4.35 54 54 .092 >90% >48 
4 SILTY TO CLAYEY F.S. 70 1.28 23 23 .123 70%-80% >48 
5 SILTY CLAY TO CLAY 28.9 1.28 19 19 .15 
6 CLAY 22.7 1. 76 22 22 .175 
7 SILTY CLAY TO CLAY 38.3 1.67 25 25 .202 
8 CLAYEY FINE SAND 55.1 1.52 22 22 .233 60%-70% 44-46 
9 SILTY TO CLAYEY F.S. 64.3 1.12 21 21 .264 70%-80% 44-46 
~ILIY 10 CLAYEY I,S, 52.9 .94 17 17 .294 60%-70% 42-44 

ILTY TO CLAYEY F.S. 57.5 .88 19 19 .325 60%-70% 42-44 
ILTY TO CLAYEY F.S. 43.4 .53 14 14 .356 50%-60% 40-42 

13 SILTY FINE SAND 51 .44 12 12 .387 60%-70% 42-44 
14 SILTY FINE SAND 56.1 .37 14 14 .418 60%-70% 42-44 
15 SILTY FINE SAND 70.8 .58 17 17 .448 60%-70% 42-44 
16 SILTY FINE SAND 95.3 .72 23 23 .479 70%-80% 42-44 
17 SILTY FINE SAND 62 .26 15 15 .51 50%-60% 40-42 
18 SILTY FINE SAND 52.5 .04 13 13 .541 50%-60% 40-42 
19 SILTY FINE SAND 40.6 .05 10 10 .571 40%-50% 38-40 
20 SILTY FINE SAND 54 .04 13 13 .602 50%-60% 40-42 
21 SILTY FINE SAND 56.8 .18 14 14 .633 50%-60% 40-42 
22 FINE SAND 101 .41 20 20 .666 60%-70% 42-44 
23 FINE SAND 111.2 .45 22 22 .699 70%-80% 42-44 
24 FINE SAND 138.1 .57 27 27 .733 70%-80% 42-44 
25 DENSE OR CEMENTED S. 220.6 .89 36 36 .769 >90% 44-46 
26 FINE SAND 170.9 .42 34 34 .802 80%-90% 44-46 
27 SILTY FINE SAND 74.3 .26 18 18 .833 50%-60% 40-42 
28 FINE SAND 123.4 .24 24 24 .866 70%-80% 42-44 
29 FINE SAND 85.2 .08 17 17 .9 50%-60% 40-42 
30 FINE SAND 104 .33 20 20 .933 60%-70% 40-42 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CH2) 
tU uu 

395 
598 
483 
154 

1. 78 
1.39 
2.36 

121 
141 
116 
126 
95 
112 
123 
155 
209 
136 
115 
89 
118 
124 
222 
244 
303 
485 
375 
163 
271 
187 
228 

SENSITIVITY COMP. OCR 

2.2 UD >6 
1.2 UD >6 
2.2 UD >6 



02-P20 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICIL RELITIVE FRICTION YOUIGS UIDRAINED SENSITIVITY COKP. 
FEET 

31 
32 
33 

TYPE (KG/CK2) (KG/CH2) VILUES STRESS DEISITY UGLE KODULUS SlED Sf 

FINE SUD 109.9 .29 21 21 .966 60'-7ot 40-42 241 
FINE SAND 78.5 .07 15 15 .999 50'-60' 38-40 172 
FINE SUD 154.6 .43 30 30 1.032 70'-801 42-44 340 

# N'=POINT STRESS*(.2+.04*FRICTIOI RATIO) 
* NORMALLY CONSOLIDATED SlIDS 
tt FOR OVERCONSOLIDATED SlIDS,SLIGBTLY REDUCE ABOVE FRICTION lIGLES 
**t FOR OVERCORSOLIDATED SUDS, YOUIG'S MODULUS !lY BE IS !UCI IS 3 TO 6 TIMES IIGHER 
*ttt NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, 11 NK OF 17 IS SUGGESTED 

TIE ABOVE DATI WAS COKPOTED FOLLOWING 'BISIC' GUIDELIRES BY P. I. ROBERTSON liD R. G. ClHPANELLA IN TIE I1IDBOOI 
'GUIDELINES FOR USE lID INTERPERTATION OF TIE ELECTROIIC COlE PEIETRATIOI TEST' 

ADDITIONAL LOCAL CORRELATIORS DEVELOPED BY II-SITO TECINOLOGY BAVE ALSO BEER USED IN COMPUTING TIE ABOVE DATA. 
IT IS TIE POLICY OF IN-SITU TECINOLOGY TO CONTINUALLY UPGRADE liD MODIFY C.P.T CORRELATIOIS AS 
PUBLISIED RESEARCH liD LOCAL EXPERIENCE GROWS. 

• OCR 

• 

• 



• • • 
PIEZOCONE SOUNDING 

POINT STRESS-GC POINT STRESS-GC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 
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PUSH INTI!IIPTED TO ADD RCIJ 
• PIlE PRESSlIIE DECAY DATA MAY BE AVAlUIl.E 

FILE ••..•• ENSAFE 
MEMPHIS NSA 
MILLINSTON TENNESSEE 

SOUNOINS, •••• 02-P23 
TEST DATE 12-01-1995 10:28:43 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME .•....... 02-P23 

DEPTH SOIL BEHAVIOR PT LF I I' VER'l'ICAL RELA'l'IVE FRIC'l'IOI YOUIGS UIDRAIIED 
FEET TYPE (KG/CII2) (KG/CIf2) VALUES EFFEC'l'IVE DEISI'l'Y AlGLE IIODULUS SHEAR 

srRESS (%) (DEGREES) (KG/CII2) SrREIGra 
(KG/CII2) (KG/CII2) , t H Ht HH 

1 CLAYEY FIlE SAND 35.6 .85 14 14 .03 60%-70% >48 78 .97 
2 SANDY CLAY 26.2 .97 13 13 .058 1.63 
3 SANDY CLAY 25.3 .87 12 12 .085 1.57 
4 SAIDY CLAY 32 1.05 16 16 .112 1.98 
5 SAIDY CLAY 35.5 1.31 17 17 .14 2.2 
6 SANDY CLAY 29.7 1.06 14 14 .167 1.83 
7 SAIDY CLAY 28 .85 14 14 .194 1.72 
8 SANDY CLAY 24.4 .74 12 12 .222 1.49 
9 SAIDY CLAY 19.4 .57 9 9 .249 1.17 
10 SILTY CLAY TO CLAY 16.3 .57 10 10 .276 .98 
11 CLAY 11.5 .52 11 11 .301 .67 
12 CLAY 10.9 .58 10 10 .326 .63 
13 CLAY 15.1 .7 15 15 .351 .89 
14 CLAY 13.1 .61 13 13 .376 .76 
15 SAIDY CLAY 20.7 .53 10 10 .403 1.23 
16 SAIDY CLAY 18.9 .41 9 9 .431 1.12 
17 SAIDY CLAY 20.7 .66 10 10 .458 1.23 
18 SAIDY CLAY 24.1 .7 12 12 .485 1.44 
19 SAIDY CLAY 27.5 .8 13 13 .513 1.65 
20 SILTY CLAY TO CLAY 20.2 .76 13 13 .54 1.19 
21 SILTY CLAY TO CLAY 17.2 .7 11 11 .567 .99 
22 SANDY CLAY 18.1 .5 9 9 .595 1.05 
23 CLAYEY FINE SAND 29.7 .6 11 11 .626 <40% 36-38 65 
24 SAIDY CLAY 17 .45 8 8 .653 .97 
25 SILTY TO CLAYEY F.S. 101.3 2.4 33 33 .684 601-701 42-44 222 
26 SILTY TO CLAYEY F.S. 179.6 4.2 59 59 .714 80%-90% 44-46 395 
27 CLAYEY FIlE SAND 121.8 4.06 48 48 .745 70%-80% 42-44 267 
28 SILTY TO CLAYEY F.S. 175.7 4.06 58 58 .776 801-901 44-46 386 
29 SILTY FINE SAND 239.7 4.87 59 59 .807 >901 44-46 527 
30 SILTY TO CLAYEY F.S. 222.5 5.22 74 74 .838 >90% 44-46 489 

• 
SEISITIVITY COIIP. OCR 

3.7 .01 6 
2.6 .02 >6 
2.9 .02 >6 
3 .01 >6 
2.7 .01 >6 
2.7 .01 >6 
3.2 .02 >6 
3.2 .02 >6 
3.3 .01 >6 
2.8 .01 6 
2.1 .02 • 1.8 .02 
2.1 .01 
2.1 .01 6 
3.8 .02 6 
4.5 .01 6 
3.1 .02 6 
3.4 .02 6 
3.4 .02 6 
2.6 UD 6 
2.4 .01 6 
3.5 .01 6 

3.7 .01 6 

• 



.2-P23 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 SILTY FINE SAND 222.2 3.92 55 55 .868 >901 44-46 488 
32 SILTY FINE SAND 176.1 2.93 44 44 .899 801-901 42-44 387 
33 SILTY FINE SAND 127.5 2.17 31 31 .93 701-801 42-44 280 
34 SILTY FINE SAND 135.1 1.81 33 33 .961 701-801 42-44 297 
35 FINE SAND 169.2 1.19 33 33 .994 70%-801 42-44 372 
36 FINE SAND 347.2 3.18 69 69 1.027 >90% 46-48 763 
37 FINE SAND 350.3 3.93 70 70 1.06 >90% 46-48 770 

# R':POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
t* FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
t*t FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS HUCH AS 3 TO 6 TIMES HIGHER 
**** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAHPANELLA IN THE HANDBOOK 
'GUIDELINES FOR OSE IND INTERPERTATION OF THE ELECTRONIC CONE PEIETRATION TEST' 

• 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN OSED IN COMPUTING THE ABOVE DATA • 
IT IS THE POLICY OF IN-SITO TECHNOLOGY TO CONTINUALLY UPGRADE IND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS • 

OCR 



PIEZOCONE SOUNDING 
POINT STRESS-GC POINT STRESS-GC PORE PRESSURE-U A-FACTOR LOCAL FRICTION-F FRICTION RATIO- FR 
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PUSH INTEIIIPTED TO Am RIll 
• PCIE PRESSlIE DECAY DATA MAY BE AVAIUIl.E 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING f .... 02-P24 
TEST OATE 12-01-1995 17:50:46 

• • 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME .....•... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME .••••••.. 02-P24 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CH2) VALUES EFFECTIVE DEISU'Y AIGLE 

STRESS m (DEGREES) 
(KG/CH2) , t tt 

1 SAIDY CLAY 15 .45 7 7 .027 
2 SIL'!'Y CLAY '!'O CLAY 34.5 1.52 23 23 .054 
3 CLAY 38 1.91 38 38 .079 
4 CLAY 36.6 1.9 36 36 .104 
5 CLAY 33.5 2.15 33 33 .129 
6 CLAY 25.3 2.02 25 25 .154 
7 CLAY 23.3 1.64 23 23 .179 
8 CLAY 22.8 1.28 22 22 .204 
9 SIL'!'Y CLAY TO CLAY 23.7 .9 15 15 .231 
~SAlDY CLAY 26.2 .91 13 13 .258 

SANDY CLAY 27.4 .81 13 13 .286 
_ CLAYEY FINE SAND 29.1 .8 11 11 .316 401-501 40-42 
13 CLAY 21.5 1.04 21 21 .341 
14 CLAY 17.1 .95 17 17 .366 
15 CLAY 12.5 .65 12 12 .391 
16 CLAY 11.1 .65 11 11 .416 
17 CLAY 11.6 .55 11 11 .441 
18 CLAY 11.3 .49 11 11 .466 
19 SILTY CLAY TO CLAY 15.5 .52 10 10 .493 
20 SILTY CLAY TO CLAY 14.7 .59 9 9 .521 
21 CLAY 6.8 .29 6 6 .545 
22 CLAY 9.3 .34 9 9 .57 
23 SANDY CLAY 19.1 .51 9 9 .598 
24 SANDY CLAY 11.3 .31 5 5 .625 
25 SILTY CLAY '1'0 CLAY 9.7 .29 6 6 .652 
26 CLAYEY FINE SAND 23.6 .51 9 9 .683 <40% 34-36 
27 CLAYEY FINE SAND 15.3 .27 6 6 .714 <40% 32-34 
28 SANDY CLAY 15 .3 7 7 .741 
29 CLAYEY FINE SAID 22 .42 8 8 .772 <401 34-36 
30 CLAYEY FINE SAID 31.2 .75 12 12 .803 <401 36-38 

• 

YOUNGS UNDRAINED 
HODULUS SHEAR 
(KG/CH2) STREIG'!'! 

(KG/CH2) 
ttt tttt 

.93 
2.14 
2.36 
2.27 
2.07 
1.56 
1.43 
1.39 
1.44 
1.6 
1.67 

64 
1.29 
1.01 
.72 
.63 
.66 
.64 
.9 
.84 
.35 
.5 
1.11 
.62 
.51 

51 
33 

.83 
48 
68 

SENSITIVITY COMPo OCR 

3.3 .01 >6 
2.2 UD >6 
1.9 UD >6 
1.9 UD >6 
1.5 UD >6 
1.2 OD >6 
1.4 UD >6 
1.7 UD >6 
2.6 UD >6 
2.8 .02 >6 
3.3 .02 >6 

2 UD 6 
1.7 .01 6 
1.9 .02 6 
1.7 .02 6 
2 .02 6 
2.3 .02 6 
2.9 .01 6 
2.4 .01 6 
2.2 .03 3 
2.6 .02 3 
3.7 .01 6 
3.6 .02 3 
3.2 .02 3 

4.8 .01 6 



02-P24 CORTIIUED EISArE 

DEPTH SOIL BEUVIOR PT LF N I' VERTICAL REUrIVE FRleTIOI YOOI'S ORDWIED SEISlfIVITY COIp. 
FEEr nPE (IGlOO) (IG/C!2) VALUES STRESS DIiSIn IIGLE IODULUS SlED Sf 

31 
32 
33 
34 
35 
36 

CLAYEY FIlE SUD 75.3 2.08 30 30 .834 501-601 40-42 165 
CLAYEY FIlE SIND 53.8 1. 78 21 21 .864 401-501 38-40 118 
SILTY TO CLAYEY F.S. 148.7 3.52 49 49 .895 701-801 42-44 327 
SILTY FIlE SUD 169.3 3.19 42 42 .926 801-901 42-44 372 
SILTY FIlE SlID 118.9 1.9 29 29 .957 601-701 40-42 261 
FINE SUD 144.9 1:43 28 28 .99 701-801 42-44 318 

, N':POIRT STRESS*(.2+.04*FRICTION RATIO) 
t IORlALLY COISOLIDI'ED SlIDS 
tt FOR OVERCONSOLIDA!ED SIIDS,SLIGI!LY REDUCE ABOVE FRICTIOI lIGLES 
ttt FOR OVERCONSOLIDAfED SAlDS, YOUIG'S MODULUS lAY BE lS !DCI lS 3 fO 6 TlKES IIGIER 
tttt II OF 16 USED. FOR OVERCOISOLIDITED CLAYS, U II OF 17 IS SOGGEStlD 

TIE ABOVE DITA WIS COIPUTED FOLLOWIIG 'BlSIC' GUIDELIIES BY P. I. ROBERTSOI liD R. G. ClHPAIELLA IN TIE UlfDBOOK 
'GUIDELINES FOR USE liD IITERPERflfION OF TIE ELECTRONIC COlE PEIEfRAfIOI TEST' 

ADDITIONIL LOCAL CORRELATIOIS DEVELOPED BY IN-SITO TICBIOLOGY lAVE ALSO Bill OSED II COKPUTIIG TBE ABOVE DITI. 

• OCR 

IT IS fIE POLICY OF II-SITU fECBJOLOGY fO CORtIRUlLLY UPGRADE lID 10DIFY C.P.T CORlELlfIOIS lS • 
POBLISHED RESIARCH AID LOCAL EIPERIIICE GROIS. 

• 
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HYDAOCONE TEST 

100~,-----------------------------------------, 

80 

~ 
~ 80 

iii 
~ . 

II W 40 

e 
20 

0 

25A 

200-

il 150-

~~ 100-

51 50 • 
I HYDROSTATIC PRESSURE 

0 

- 50 ~.-------~ 

0 

" It 
N U .. ~ • ~ 0 

• ~ ~ ~ N N N PI 
ELAPSED TIME (MIN) 

I 
~ 

I .. 
9 

o 

CONDUCTIVITY. (1<) - PER DAY 
6 CM/SEC 

TO - is 
T F - i6. 

PI .. N U .. ~ • 
• ~ ~ ~ N N I\i 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02HI327 

TEST DATE 

o 
PI 

I~ 12: 10 12-11-1995 

SAMPLE DEPTH (FT) 27 
8ROUNDWATER DePTH (FT) SS 



HYDROCONE TEST 
eoo 

CONDUCTIVITY. (1<) • 2.13 FEET PER DAY 

<40 ii 7.53M10- 4 CM/SEC 

i 
~ T{ •. 2 !i :. _ 30 

I 
. - 7 

!i!l 
F . 

II I eo 

~ • 9 
so 

0 . . IJ IJ IJ IJ 
0 II . • . . .. .. N N (II (II ~ ~ II 

eeo ELAPSED TIME (MIN) 

eoo-

I! seo- ENSAFE MEMPHIS NSA 
LOCATION ••• 02HS337 

TEST DATE 
l!i soo- so: 015: 3<4 S2-S2-S99S 

I i sa 

SAMPLe DePTH (FT) 217 
8RDUNDWATeR DePTH (FT) SIS 

HYDROSTATIC PRESSURE 

0 r--J..J 

- !SA IJ IJ . IJ IJ 
0 II • . . . .. .. N N (II " ~ ~ II 

ELAPSED TIME (MIN) 

• • • 



• • • HYDAOCONE TEST 
9001,i--------------------------------------~ 

§ 

m 
~ 

:It _ 30 I!i 
... !S aU ! 
! - 200 

g 
> • a 

..I 

tOO 

0 

250 

200· .., 

il t50 

HYDROSTATIC PRESSURE 

=I!s tOO· 

;1 50 I 
0 ",.--

- 50 
0 ~ III 

N .., 0 ~ III N .., 0 
.. .. N N N 1'1 1'1 ~ 

ELAPSED TIME (MIN) 

o 

CONDUCTIVITY. (K' • .04 FEET PER DAY 

TO -21 

TF-r 

I 

--. 

~ III 

1.59H10- 5 CM/SEC 

~ 

--. T • 
N .., 0 ~ III 
.. .. N N N 

N 
1'1 

CD 
1'1 

ELAPSED TIME (MIN' 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H1427 

TEST DATE 

o 
~ 

t9:99: 18 12-12-1999 

SAMPLe DePTH (FTJ 27 
BROUNDWATER DEPTH (FTJ sa 



!l00 

I 

~ :a _ 30 

!J!'l 
H 

~ - 20 

a 
> 

to 

0 

250 

20g.. 

il t5g.. 

!!s tOg.. 

Ii 50 
5 HYDROSTATIC PRESSURE 

0 

- 50 I 
0 0 N • N • .. .. .. .. .. 

ELAPSED TIME (MIN) 

• 

HYDROCONE TEST 

I 
CONDUCTIVITY. (1<) - .02 FEET PER DAY 

!J To - 12.1 

! g 
TF -ir 

1 

• a ... 

o N • 

.. .. Ii .. .. 

• 

7.22*10- 6 CM/SEC 

~ 

--

ON. .. .. .. .. .. .. .. .. .. i 
ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02Ht440 

TEST DATE 
i7:28: tS i2-i2-tSSS 

SAMPLI! DI!PTH (FT) .. 0 
SAOUNDNATI!A DI!PTH eFT) S8 

• 



• 
!SOO 

I 
400 

m 
C 
:R_ 

I!i~ 
~g 

~ 
tOO 

0 

2!S0 

200-
1&1 

1m t!SO-
a: C 
a.:R 

= I!; tOO-

5E !So • 
I 

0 

- !SO. 
0 0 2 .. 

• • 
HYDROCONE TEST 

- CONDUCTIVITY, (K) - .01 FEET PER DAY 

HYDROSTATIC PRESSURE 

= ~ B i ~ i ~ 
ELAPSED TIME (MIN) 

/ 

) 
o .. 

15 
t-
~ 
I!i 
1&1 
§ 
pj 
~ 

CD a 
.J 

a 

TO -21.2 
~ 

TF -r;2 
I 

o .. --.-

2 

5.05*10- 6 CM/SEC 

.--------

• . . 
00000 0 ~ (II ... 11 lD .... lD 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02Ht!S27 

TEST DATE 

:I o .. 

tt:Ot:!S!S t2-t3-t99!S 

SAMPLE DEPTH (FT) 27 
aROUNDWATER DEPTH (FT) sa 



HYDROCONE TEST 
!Soo 

CONDUCTIVITY. (1<) - .09 FEET PER DAY 

i 3.25"10- 5 CM/SEC 
~ 

~ 
z 
!; o -2 

~ - w TF -3 
!;!'l ~ §!I ~ 

rJ (8 

> a 
.J 

tOO 

0 . . . . . 
0 .. N .. • II .. " .. ell 

0 .. 
2!S0 eLAPSED TIME (MIN) 

200· 

I! t!SO· ENSAFE MEMPHIS NSA 
LOCATION ••• 02HS!S40 

TEST DATE 

l!i tOO' S!S: 28: 415 S2-S3-S998 

Ii 
8AMPLI! DI!PTH (FT) 40 

!SO • 8AOUNDWATeA DePTH (FT) us 
HYDROSTATIC PRESSURE 

0 

- !S: . . . 
0 0 .. tv PI • II II " .. GI .. 

I!L.APSED TIME (MIN) 

• • • 



• 
500 

I 

400 

~ 
: _ 300 

I!s~ 
illS 

~ 
200 

> 
100 

0 

250 

200· 
III 

I m SSG 
If: 
= I!i 100-
eDlii 
II! 50 
5 

0 

- 50 
0 .. .. .. 

• 
HYDROCONE 

---------

HYDROSTATIC PRESSURE 

• NO.. .. • 
N ~ • • m .. 
ELAPSED TIME (MIN) 

~ :i 

m 
~ 
!i 
III 

~ 
II a 
.J 

o 

• 
TEST 

CONDUCTIVITY. (K) - o FEET PER DAY 

.. 

2.35*10- 6 eM/SEC 

.. • NO.. .. • 

.. N ~ • • m .. 
ELAPSED TIME (MIN) 

N 0 ,... .. 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02HlB27 

TEST DATE 
08:31:33 12-1~-19ge 

SAMPLe DePTH (FT' 27 
BROUNDWATeR DEPTH (FT) Ie 



HYDROCONE TEST 
500·~,--------------------------------------~ 

~ :am 
!i u r 
> 

0 .... 
200-

i§ 15 

= l!i 100-

Ii ao· 

OR 
- 50 

0 

• 
• • 

HYDROSTATIC PRESSURE 

N • 0 • • N • 0 
~ ~ N N N ~ ~ • 
1!LAP8ED TIME (MIN) 

• 

I 
l!i 
III 

~ 
IJ 
.J 

o 

CONDUCTIVITY. (1<) - • 01 FEET PER DAY 

6.97M10- 6 CM/SEC 

• • ~ ~ Ii :i II 1:1 III 
ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H1B39 

TEST DATE 

~ 

17: 14:81 12-13-1998 

8AMPLK DKPTH (FT) S8 
8AOUNDWATBA DKPTH (FT) sa 

• 



• 
eoo 

I 

~ 
~ _ 300 
II.!'J 
au 

u 
~ - 200 
cJ 
> 

0 

2!S0 

200-... 
Iii teO-... ~ Iz 
= I!i tOO-
lllii 
I ~ eo 
~ 

0 

- !So 
0 0 

II .. 

• 
HYDROCONE 

ii 
i 
I!i 
... 
~ 
~ 

~ II a 
.J 

HYDROSTATIC PRESSURE 

II 0 II 0 II 0 m 0 .. N N (II (II "II' • II 
ELAPSED TIME (MIN) 

• 
TEST 

CONDUCTIVITY. (K) - .01 FEET PER DAY 

I TO - 21 
TF - 22 . 

o II 
o .. 

5.6M10- 6 CM/SEC 

II 0 II 0 II .. N N (II (II 

ELAPSED TIME (MIN) 

o 
"II' ~ 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02Ht728 

TEST DATE 

o 
II 

t8:e9:28 t2-te-t9ge 

SAMPLe DePTH eFT) 28 
8RDUNDWATeR DePTH (FT) is 



500 I 

400 

~ 
..... SO 
I!; !I f! 

10 

0 

250 

200-

i~ 150· 

I~ 100-

Ii !So . 
i 

ot 

HYDROSTATIC PRESSURE 

...... 

- !SO I II II Ii 
II • • • 0 .. .. N N ., ., 

ELAPSED TIME (MIN) 

• 

HYDROCONE 

~ • 
~ 

! 
~ 

9 

II . 
~ ~ II 

• 

TEST 

I CONDUCTIVITY, (K) • .26 FEET PER DAY 
9.25"10- 5 CM/SEC 

I TO -2 
TF -3 

o II • • • • .. .. N N ., ., ~ ~ II 
ELAPSED TIME! (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••. 02HI738 

TEST DATE 
18:44:27 12-18-1995 

SAMPLe DI!PTH (FT, 38 
8ADUNDNATeA DePTH (~T) sa 

• 



• 
!Soo 

I 

4100 

iii 
~ 
S_ 

... !fI 
au !g 
.J a 
> 

tOO 

0 

e!So 

eoo-
III 

il t!SO 

~ I!s tOO-

~~ 
CD I!J !SO-

~ 
0 

- !SO 
0 ID 

ID .. 

• HYDROCONE 

---------

HYDROSTATIC PRESSURE 

• CU 0 III CD 
CU III • • II 
ELAPSED TIME (MIN) 

• III 
N ,... 

Ii 
i 
~ 
III 

~ 
~ .. 
a 
.J 

i 

• TEST 

CONDUCTIVITY. (1<) - o FEET PER DAY 

I TO - 22.1: 
T F - 23. 

o III 
III .. 

3.35H10- 6 CM/SEC 

• N a III ID • 
N l'I • • II CD 

ELAPSED TIME (MIN) 

N ,... 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H1B2B 

TEST DATE 

~ 

09: 10:31 12-1B-19ge 

SAMPLe DePTH (FT) 28 
gROUNDWATeR DePTH (FT) 15 



HYDRO CONE 
500 

I 

Ii .. = _ SO 

!i~ !!! aa 

> 

0 

250 

200-... 

i! 150-

!!s lOo-

5 Iii 
II: 50 • 

O~ 
HYDROSTATIC PRESSURE 

r 

-501 .,.,.,., 
o ., ~ ~ N N ~ ~ • ~ ., 

!LAPSED TIME (MIN) 

• • 

! 
!i 

! 
~ .. 
9 

TEST 

CONDUCTIVITY. ~) - .42 FEET PER DAY 

I TO -2 
TF -3 

o ., 

1.49*10- 4 CM/SEC 

• • • 
~ ~ N N ~ ~ • • ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION •.• 02HlBSB 

TEST DATE 

., 

ll:S7:04 12-1B-lsse 

8AMPLI! DI!PTH cPT) se 
8AOUNDWATI!A DI!PTH (~T) SS 

• 



• 
!Sool 

AOO 

Ii 
~ Z_ 
... !D 
aU 
we 
~ 
> 

tOO 

0 

2!S0 

200-

I~ t!SO-

IE-
~~ tOO-

CDij 

i ~ !SO 
~ 

O~ 

- !SO 
0 N ~ 

• 
HYDROCONE 

~ 

HYOROSTATIC PRESSURE 

o N ~ 
ID .. ~ ~ ~ 

ELAPSED TIME (MIN) 

II 
~ 

ID .. fa 

~ 
~ 
W 

i 
CD a 
.J 

• 
TEST 

I CONDUCTIVITY. (1<) • .03 FEET PER DAY 

1.36M10- 5 CM/SEC 

I TO -7 
TF -B.1 

o N ~ ID o N ~ ID ID ~ ~ ~ ~ 
ID 
~ 

o 
N 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02Ht928 

TEST DATE 
SS: 14: 18 12-S8-S995 

SAMPLe DEPTH 1FT) 28 
aROUNDWATER DePTH 1FT) SS 



HYDROCONE TEST 
500 

I 
400 

15 
~ ..... 
I!i~ f! 
> 

o~'~~------------------------------------------------~ 

e5 

eo ~ 

I § ,& 
I~ 

~ 

!!s to 

E I. 50 

~ 

. 
~ HYDROSTATIC PRESSURE 

) 

- .. - 5 
o III 

~ 
. . . 
~ N N ~ ~ ~ 

• 
~ II 

!LAPSED TINt! (MIN) 

• • 

Ii ... 
~ 
!s 

! 
~ .. 
a 
.J 

CONDUCTIVITY. (K) • .32 FEET PER DAY 
1.13M10- 4 CM/SEC 

Tora 
~ 

Tp' - 2 

I ... . ... .. .. 
o III . . . 

~ ~ N N ~ ~ ~ ~ II 
ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• OeHt939 

TEST DATE 
i4:82:42 i2-i8-t998 

.AMPLe DePTH (~T) 3. 
8AOUNDWATeA DePTH (~T) ss 

• 



• • • HYDROCONE TEST 

- CONDUCTIVITY. (K) -

~ c 
15 :I: 

II. TO -!C 0 
:1:- 0 w TF -
~~ z 

DATA NOT AVAILABLE ~ DATA NOT AVAILABLE 
W!! 

~ 
0 ~ 

CD 
> 0 

.J 

ELAPSED TIME (MIN) 

0 

w 

i§ · ENSAFE MEMPHIS NSA 
I~ LOCATION ••. 02H2022 

~!i · DATA NOT AVAILABLE DATA NOT AVAILABLE 

;i 
I 

· 

. . . 
ELAPSED TIME (MIN) 



50 

.00 

~ _ liDO 

!5~ 
u ! - 200 

> 
SO 

0 

250 

200-

il SSO-

1!5 soo· 

Ii 50 . 
5 I HYDROSTATIC PRESSURE 

O. 

HYDROCONE TEST 

-15 
t-
~ 
!J 

! 
~ 

II 

9 

o 

CONDUCTIVITY. (K) - .02 FEET PER DAY 

7.9Ml0- 6 CM/SEC 

'" ~ o '" ~ ID .. .. .. .. 
eLAPSED TIME (MIN) 

ID .. .. ... 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2039 

TEST OATE 

2 

SB:5B: 12 12-iB-S995 

.NFLE DI!PTH (FT' S. 
gROUNDWATER DePTH (FT' IS 

- 50~1--~--~--~--~--,---~--~--~~~~ 

o 
'" 

• 
~ 

o '" ~ .. .. .. .. .. 
!LAPSED TIME (MIN) 

.. .. .. ... 2 

• • 



• 
!l00 

I 

400 

~ 
~ _ 300 

f;!" 
H ! - 200 

> 
tOO 

0 

2!10 

200 

I~ s!lO-

If· 
~!i tOO-

if !l0 -
5 

0 

- !l0I ~ ~ 
0 II .. .. " 

• 
HYDROCONE 

Ii ... 
~ 
f; 
W 

~ 
~ 

-----------
• 0 
..J 

HYDROSTATIC PRESSURE 

~~ .. ____ III JU III 
-. •• •• •• II 
" '" .. ~ 0 ~ • " III .. 
ELAPSED TIME (MIN) 

ID 

II .. " .. 
~ .. Iii .. 

• 
TEST 

CONDUCTIVITY. (K) - o FEET PER DAY 

I To - 62. 
T P' - 63. 

• • 
~ .. 

" 
o 

1.07*10- 6 eM/SEC 

• 
.. III ~ GI .. 

!LAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2s30 

TEST DATE 

.. 

Sol: 88: 42 S2-0S-saa8 

SAMPLe DePTH (~T) 30 
8ADUNDNATeA DePTH (~T) 20 



SOOO 

I 
800 

~ :a .... 600 

~!" 
!! I .00 

5 
> 

200 

0 

250 

200-Ii is ~ :a 

J I!; soo-

I i 80-

!i olJ'i' 

80~. - ., .. o _ 

• 

HYDROCONE TEST 

! 
CONDUCTIVITY. (K) - 1.41 FEET PER DAY 

~ 
w 

~ 

TOr:: 
TF • 1.8 

a 
~ 

CD a 
.J 

N 
o II! .. 

HYORO~ATIC PRESSURE 
J 

., ., ., ., 
• • • • .. N N ~ ~ • ~ ., 

ELAPSED TIME (MI~ 

• 

4.99M10- 4 CM/SEC ----

.. .. , .. .. . . . . 

.. N N 1I1 1I1 ~ . ., 
ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2t49 

TEST DATE 
S8: 24: 80 t2-08-t998 

SAMPLE DEPTH (P'T) .. II 
BROUNDWATER DEPTH (P'T) 20 

• 



• • • 
HYOROCONE TEST 

ii 
CONDUCTIVITY, (K) -

bI - ~ 

m 
s 
II. TO • ~ 0 

s_ - bI TF • 1I.!'l z 
Ou DATA NOT AVAILABLE 3 DATA NOT AVAILABLE big 0 

~ C! 

0 CD 
> 0 

-' -

ELAPSED TIME (MIN) 

bI 

im ENSAFE MEMPHIS NSA 13'- -
IE:: LOCATION ••• 02H2229 

=~ DATA NOT AVAILABLE DATA NOT AVAILABLE 

CDId 
ZIU 
oIL -CD_ 

5 
-

. . 

ELAPSED TIME (MIN) 



HYDROCONE TEST 
iOOO 

.... CONDUCTIVITY, (K' • 3.34 FEET PER DAY 

800 m 1.18*10- 3 CM/SEC 

~ ---~ ( 
~ TO ·1.2 

:a_ BO III TF -1.9 

~~ ~ !!! D 
40 ~ 

.J 
CD ~ D 

> D 
.J 

0 II II II II 
0 II . , . . .. .. N N .., .., ... ... II 

250 ELAPSED TIME (MIN' 

I§ ENSAFE MEMPHIS NSA 
r~ LOCATION ••• 02H2249 

TEST DATE 

!I!i iOO i4: i4: 24 i2-0S-i9S!! 

Ii SAMPLI! DI!PTH (P'T) 49 

50 
BROUNDWATI!R DePTH (P'T) sa 

!i 
0 

- 50 
0 

., • , , • .. .. N N .., .., ... ... ., 
ELAPSED TIME (MIN) 

--- _ ... _------

• • • 



• • 
HYDROCONE 

100 
I 

-a: 
80 III 

i 15 ... !; c z _ 80 
III ... !" 
~ aU 

III!! 

~ 
40 ~ 

II 
> 9 

20 

0 

280 

200 
III 

I ~ 180-

i~ 
UJ!; 100-
Cit 
5 r !So-II_ 

5 L. HYDROSTATIC PRESSURE 
0 

- 80 
a 0 II ... II 0 II a II 0 II 0 ... N N (11 (IJ .., .., II 

ELAPSED TIME (MIN) 

• 
TEST 

CONDUCTIVITY. (K) - o FEET PER 

I TO - 32. 
TF - 33. 

o II 
o ... ., a ., 0 ., 

.wi N N (11 (11-

ELAPSED TIME (MIN) 

o .., II .., 

ENSAFE MEMPHIS NSA 
LOCATION •.• 02H2323 

TEST DATE 

o 
II 

13:28:32 12-01-1998 

SAMPLE DEPTH (FT' 23 
gROUNDWATER DEPTH (FT' is 



HYDROCONE TEST 
500

1 

15 
t-
~ .... 30 

I!i~ r 
> 

1M 
IE ~ 

=I!i 
II~ 

IE 

O~'------~--------------------------------------~ 

2S0~i--------------------------------------_ 

200· 

tSG-

tOG-

SO • 
HYDROSTATIC PRESSURE 

oj r -I 

- 50 I Ii Ii Ii Ii . . . 
~ ~ N N ~ ~ o II 

II • • 
ELAPSED TIME (MIN) 

• • 

Ii 
t-
~ 
II. 
0 

w 

~ 
~ 

II 
0 
..J 

CONDUCTIVITY. (K) - .82 FEET PER DAY 
2.9M10- 4 CM/SEC 

TO -1 V 
TF -1.( 

II 
o 

. - . - - . -II • • • 
~ ~ N N ~ ~ • 

. 
• II 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2SSB 

TEST DATE 
t5:35: 12 t2-0t-1998 

8AMPLI! DI!PTH (FT) 311 
IIROUNDWATI!R DI!PTH (FT) SII 

• 



• • • 
HYOROCONE TEST 

!SOD 

- CONDUCTIVITY. (K) - o FEET PER DAY 

400- f5 
l-

9.87*10- 7 CM/SEC 
e 

f5 :I: 

l- lL TO -7 e 0 
:1:_ 300- ... TF -8 
1L!'l Ou § ---... !! ..I V 0 

~ 
200- ~ 

at 
> 0 

..J 

tOO-

O~ . . . 
0 • .. II II N GI ID PI 0 .... .. N N PI • • II ID .... 

2!S0 ELAPSED TIME (MIN)· 

200 ... 
§-
ml5 t!SO- ENSAFE MEMPHIS NSA 131-
a: C LOCATION ••• 02H243B a.- TEST DATE 
mIL eO too to: 23: 14 t2-02-t995 

at Iii SAMPLI! DI!PTH 1FT) 37 
ZIIJ SRDUNDWATER DI!PTH 1FT) .. 0 ... !SO -ID_ 
a: HYDROSTATIC PRESSURE 
e 

0 

- !SO . . . 
0 • .. II II N GI II 1'1 0 .... .. N N PI • • II ., .... 

ELAPSED TIME (MIN) 



HYDROCONE TEST 
500 

CONDUCTIVITY. (1<) • o FEET PER DAY 

400 ii 1.92M10- 6 CM/SEC ... 
~ 

: 
!i TO • 39. :- 300 

I 
TF • 40. 

I!i~ 
IIIg 

~ 
200 

CD a 
.J 

tOO 

0 
0 • .. m JI N , I PI 0 

I"'- .. N • CD I"'-
250 ELAPSED TIME (MIN) 

200 

II t50' ENSAFE MEMPHIS NSA 
LOCATION ••• 02H2!527 

TEST DATE 

= I!i tOO 
ss: Ss: to t2-04-S99!1 

Ii 50· 

SAMPLe DePTH (F11 27 
aROUNDWATeR DePTH (FT' ss 

HYDROSTATIC PRESSURE 

0 

- 50 
0 • .. • JJ N II I :J 0 

I"'- .. N N • • I"'-
ELAPSED TIME (MIN) 

• • • 



• 
iOOO I 

800 

m s_ 800 
IL!D 
DU 

!!! 
a 

400 

> 
200 

0 

250 

200· w 

i~ ieo 

IEs 
! I!; iOO 

zlii 
fj t 50 
~ 

0 

- 50 
D In - .. 

• 
HYDROCONE 

I 
Ii 
l-
e 
s 
IL 
D 

w 

~ 
~ 

CD 
D 
.J 

HYDROSTATIC PRESSURE 

-a~n . .,.- ., 11 . . . . 
.. N N (II (II ~ ~ In 
ELAPSED TIME (MIN) 

• 
TEST 

CONDUCTIVITY. ~) - .66 FEET PER DAY 

I TO - 1 
TF -2 

In o .. 

2.36*10- 4 CM/SEC 

. ... 
.. N N (II (II ~ ~ 

ELAPSED TIME (MIN) 

ENSAFE MEMPHZS NSA 
LOCATION ••• 02H2540 

TEST DATE 

III 

i2: 47:38 i2-0S-i99S 

SAMPLE DEPTH (FT) ~O 
SROUNDWATER DePTH (FT) S3 



HYDROCONE TEST 
900 

- CONDUCTIVITY. (K) - o FEET PER DAY 

400- iii 1. UUO- 7 CM/SEC ... -c 
II: S 
I&J 

II.. TO -15 ~ 0 
s_ 300 III TF - lB.4 
IL!" ~ Ou 
lIIe 6 
~ 200- > --
6 CI 
> 0 

.J 

100 - II N, o I ~ ~i , . 
0 0 N • CD CD 0 

N • CD CD .. .. .. .. .. N 
250 ELAPSED TIME (MIN) 

200· 
III 

iii 150· ENSAFE MEMPHIS NSA m ... 
If~ LOCATION ••• 02H2627 

TEST DATE 
mIL 
-CO 100· 12: 35: 47 12-03-1995 

CIt SAMPLE DEPTH (FT) 27 
ZIU BROUNDWATER DEPTH (FT) US 
li~ flO . 
5 n HYDROSTATIC PRESSURE 

0 J I 

- 50 
0 0 N • CD CD 0 

N • CD It .. .. .. .. .. N 
ELAPSED TIME (MIN) 

• • • 



• • • 
HYDRO CONE TEST 

500~'----------------------------------1 

400 

15 
~ 
S_ 

II.!" 
Ou 

§B 
.J a 
> 

0 

250 

200 
Id 

~-",15 t50-Id~ IEs 
! I!; tOO 

zlii 
~!!s 50-

~ olI 

- 50~--., , 
0 .. .., 

HYDROSTATIC PRESSURE 

_n an 
II II ", 

• • 0 
... UI ,.. at .. 
ELAPSED TIME (MIN) 

. 
N .., .. .. ~ 

~ 
~ 
S 

II. 
O 
Id 

~ 
CI 
0 
.J 

o 

CONDUCTIVITY, (K) - .06 FEET PER DAY 

T~ 
, -7 

F 

• .. .., 

2.26M10- 5 CM/SEC 

an In - - . -
• • 0 N .., .. II .. ... UI ,.. at .. .. 
ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION ••• 02H284S 

TEST DATE 
t4: 44: is 12-0S-199S 

SAMPLe DePTH (FT) 43 
gROUNDWATeR DePTH (FT) is 



!soo 
I 

400 

~...; 300 
... !D 
aU 

U ! - 200 

> 
100 

0 

280 

200-i § 150 
~ 

II!; 100-

I i !SO-
~ 

O+-, 

- !SO 
a 

• 
~ • .. .. 
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TEST 

CONDUCTIVITY. (K) - o FEET PER DAY 

ITO - 70. 
TF -72. 

a ~ . .. " 

8.58M10- 7 CM/SEC 

.. til II 
II III III 

eLAPSED TIME (MIN) 
.. 

ENSAFE MEMPHIS NSA 
LOCATION ... 02H2727 

TEST DATE 
i7:3i:Oi i2-03-i99S 

SAMPLI! DI!PTH 1FT) 27 
8RDUNDWATI!R DI!PTH 1FT) is 

• 
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HYOROCONE TEST 

500 I 
.... a: 
IU 
t-400 
et 
~ ffi 
IL 
0 

t-

IU 
et 300 

~ 
~-
IL!" 

..J 
0 

o u 

~ 
IU!:! 

~ 200 
CD 
0 

..J 

..J 
0 
> 

tOO 

0 

250 

200 
IU 
§ .... 
mffi t50 f3t-a: c( 
D. ~ 

m IL 
c( 0 tOO 
CDt-
z IU 
o IU 

50 CD!!:. 
a: 

OJt==t 
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o ...... N N 1'1 1'1 ~ ~ 

ELAPSED TIME (MIN) 
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CONDUCTIVITY. (K) - .24 FEET PEA DAY 

TO -2 

TF-Y 

In ... 

8.81"10- 5 CM/SEC 

V--

... ... m In . . . 

... N N 1'1 1'1 ~ ~ 

ELAPSED TIME (MIN) 

ENSAFE MEMPHIS NSA 
LOCATION .•• 02H2741 

TEST DATE 

In 

18:07:39 12-04-1995 

SAMP~E DEPTH 1FT) 41 
BROUNDWATER DEPTH 1FT) 1e 
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PIEZOCONE SOUNDING 

POINT STRESS-QC POINT STRESS-QC PORE PRESSURE-U' A-FACTOR LOCAL FRICTION-P FRICTION RATIO- FR 
a ka/cM- !l00 a kl/CM- 50 a kl/CN- 1 0 S 200 a kl/CM- 10 0 s 10 

1 : ~ , --~~--~, k=' , ~~_=cdL==~~--~--L-~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• PU!If INTEIIIPTED TO ADD RIll 
PellE PRESSlIIE DECAY DATA MAY BE AVlD.AIl.E 

FILE ••.••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING •••.• 09-P09 
TEST DATE 12-17-1995 1S: 4~ 14 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTIIEASTERN UNITED STATES SOILS 

JOB NAME ••.•••.•. ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME •••••.••. 09-P09 

DEPTH SOIL BEHAVIOR PT LF I I' VElfIClL IELIfIVE FRICtION YOUIGS UlDUIIED 
FEET TYPE (KG/CK2) (IG/CK2) VALUES EFrECfIVE DEISIH UGLE KODULUS SHEAR 

STRESS (I) (DEaaS) (1G/CK2) STRENGfB 
(IGlOO) (IGlOO) 

• t tt ttt tttt 

1 CLlYEY FIlE SUD 34 .95 13 13 .03 601-701 )f8 74 
2 CLlYEY FIlE SUD 41.9 1.11 16 16 .061 601-701 )48 92 
3 CLAYEY FIlE SAID 51.1 1.2 20 20 .092 601-701 )48 112 
4 SILn FIRE SUD 73.1 .69 18 18 .123 701-801 >48 160 
5 CLlYEY FIlE SUD 34.8 .79 13 13 .153 501-601 44-46 76 
6 SILTY TO CLAYEY F.S. 35 .26 11 11 .184 501-601 42-44 77 
7 SILTY FIlE SAID 49 .3 12 12 .215 601-701 44-46 107 
·8 CLAYEY FIlE SUD 41.1 1.05 16 16 .246 601-701 42-44 90 
9 CLlY 31.1 1.85 31 31 .271 1.9 
10 CLlY 22.2 1.&3 22 22 .295 1.34 
11 CLAY 17.1 .75 17 17 .32 1.02 
12 SAIDY CLAY 25.7 .94 12 12 .348 1.56 
13 SUDY CLAY 28.5 .96 14 14 .375 1.73 
14 SILH CLAY TO CLAY 19 .71 12 12 .402 1.13 
15 SILTY CLAY TO CLAY 10.3 .37 6 6 .43 .58 
16 SAIDY CLAY 12.5 .23 6 6 .457 .72 
17 SAIDY CLAY 11.5 .27 5 5 .484 .65 
18 SILTY CLAY TO CLAY 11 .37 7 7 .512 .62 
19 SAIDY CLAY 5.6 .08 2 2 .539 .28 
20 SENSITIVE FIlE GRAIl 6 0 3 3 .561 .3 
21 CLAYEY FIlE SAID 13.2 .2 5 5 .592 <401 32-34 29 
22 SAIDY CLAY 18.9 .42 9 9 .619 1.1 
23 CLAYEY FIRE SAID 29.1 .74 11 11 .65 <401 36-38 64 
24 SILTY TO CLAYEY F.S. 28 .35 9 9 .681 <401 36-38 61 
25 SILTY TO CLAYEY F.S. 25.5 .18 8 8 .712 <401 34-36 56 
26 SILH TO CLAYEY F.S. 22.8 .1 7 7 .742 <401 34-36 50 
27 CLAYEY FIlE SAID 14.5 .2 5 5 .773 <401 30-32 31 
28 SILTY TO CLAYEY r.s. 25.2 .08 8 8 .804 <40% 34-36 55 
29 SILTY TO CLAYEY r.s. 21 .11 7 7 .835 <401 32-34 46 
30 SILTY TO CLAYEY r.s. 37.3 .45 12 12 .865 <401 36-38 82 

• 
SEISIfIVIfY COIfP. OCR 

1.6 UD )6 
1.3 UD \' 

2.2 .01 • 2.7 .02 
2.9 .02 )6 
2.6 .01 6 
2.7 .02 6 
5.2 .02 6 
4.1 .02 6 
2.9 .02 6 
6.3 .03 3 
80.8 .03 3 

4.4 .01 6 

• 



.;9-P09 CONTINUED ENSArE 

DEPTH SOIL BEHAVIOR PT LF N N' 
FEET TYPE (KG/C!2) (KG/CI2) VALUES 

31 SILn FIlE SAID 69.5 .74 17 17 
32 SILTY TO CLAYEY F.S. 58.4 .84 19 19 
33 CLAYEY FINE SARD 40.8 .76 16 16 
34 SILTY TO CLAYEY F.S. 33.9 .47 11 11 
35 CLAYEY FIlE SAID 35.5 .88 14 14 
36 SILTY TO CLAYEY F.S. 50.3 .95 16 16 
37 SILTY TO CLAYEY F.S. 72.9 1.16 24 24 
38 SILn FINE SAID 84.8 1.11 21 21 
39 SILTY FINE SARD 71. 7 .68 17 17 
40 SILn FIlE SAID 73.3 .3 18 18 
41 FINE SUD 155.1 .25 31 31 
42 FIlE SUD 123.9 .22 24 24 

# 
* 

I':POINT STRESS*(.2+.04t FRICTION RATIO) 
NORMALLY CONSOLIDATED SANDS 

VERfICAL RELAfIVE 
STRESS DENSIfY 

.896 401-50% 

.927 401-501 

.958 <401 

.988 <401 
1.019 <401 
1.05 <40% 
1.081 401-50% 
1.111 501-601 
1.142 40%-50% 
1.173 401-50% 
1.206 70%-801 
1.239 601-70% 

FOR OVERCONSOLIDAfED SUDS,SLIGlfLY REDUCE ABOVE FRICtION AlGLES 

FRICfION YOUNGS 
UGLE 10DULUS 

38-40 152 
38-40 128 
36-38 89 
34-36 74 
34-36 78 
36-38 110 
38-40 160 
38-40 186 
38-40 157 
38-40 161 
u-u 341 
40-42 272 

** 
ttt 
tttt 

FOR OVERCONSOLIDATED SAlDS, YOUIG'S MODULUS lAY BE AS !DCH AS 3 TO 6 TIlES HIGHER 
IX OF 16 USED. FOR OVERCOISOLIDATED CLAYS, AR IX OF 17 IS SUGGESTED 

UNDRAINED SENSUIVITY COMPo 
SHEAR ST 

• THE ABOVE DATA WAS COIPUTED FOLLOWING 'BASIC' GUIDELllES BY P. K. ROBERT SOl UD R. G. CA!PANELLA IN THE BAlDBOOK . 
'GUIDELINES FOR USE AID INTERPERTATION OF THE ELECTRONIC COlE PENETRATION TEST' 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY II-SITU TECINOLOGY HAVE ALSO BEEN USED IN COHPUTIIG TIE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE ARD 10DIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AID LOCAL EXPERIENCE GROWS • 

OCR 
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PIEZOCONE SOUNDING 
PGINT STRess-ac PGINT STRess-ac PGAe PReSBURe-u A-PACTGR LGCAL PRICTIGN-P PRICTIGN RATIG- PR 

• 

Ka/CH- 500 0 Ka/CH- 50 0 Ka/CM- I 0 I 200 0 KlICH- to 0 II 10 
....... _'--....... - ... ' ~ 'i .... ' ." ad:: ' +1 ----J~~ __ ---L----J 

• L =-=-
• 
• 
• 

Mf JHTEIIIPTID TO ADD RID 
• PCIE AESSlIE DECAY DATA MAY BE AYAD.MI.E 

FILE .,.... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING •• , •. 09-Pi4 
TEST DATE II-21-t99S ~~21:26 

• • 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOU'l'llEASTERN UNITED STATES SOILS 

• JOB NAME •.•.•.••. ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME .••..•••. 09-P14 

DEPTH SOIL BEHAVIOR PT LF I I' 
FEET . TYPE (KG/CM2) (KG/CM2) VALUES 

• 
1 CLAY 46.4 2.37 46 46 
2 SILTY TO CLAYEY F.S. 134.8 3.94 U U 
3 SILTY TO CLAYEY F.S. 128.2 3.79 42 42 
4 CLAYEY FINE SAID 67.2 2.54 26 26 
5 CLlY 45.8 2.U 45 45 
6 CLlY 27 1.61 27 27 
7 SOFT CLAY 8.7 1.04 8 8 
8 SOFT CLAY 1.4 .73 1 1 
9 CLlY 6.7 .5 6 6 

eSOFT CLAY 2.6 .87 2 2 
SOFT CLAY 1.3 1.25 1 1 

.~ SOFT CLAY .4 1.39 0 0 
13 SOFT CLlY 3.5 1.35 3 3 
14 SOFT CLAY 2.1 1.21 2 2 
15 SOFT CLAY .2 1.01 0 0 
16 SOFT CLAY 2.2 .9 2 2 

• t 
I':POIIT STRESSt(.2+.04tFlICTION RATIO) 
10RHALLY CONSOLIDATED SIIDS 

VERfICAL RELAfIVE 
EFFECTIVE DEISITY 
STRESS U) 
(IGlOO) 

t 

.024 

.055 >901 

.086 >901 

.117 701-801 

.142 

.167 

.183 

.199 

.224 

.24 

.256 

.272 

.288 

.304 

.32 

.336 

H FOR OVERCONSOLIDATED SIIDS/SLIGHTLY REDUCE ABOVE FRICTION ANGLES 

FlICtIOI 
AlGLE 
(DEGREES) 

tt 

>48 
>48 
>48 

YOUIGS 
MODULUS 
(KG/C!!2) 

ttt 

296 
282 
147 

H* 

tH* 
FOR OVERCOISOLIDAfED SANDS, YOUIG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
IK OF 16 ~SED. FOR OVERCOISOLIDATED CLAYS, AI IK OF 17 IS SUGGESTED 

UIDRAIIED 
SHEAR 
SfRENGTH 
(IG/C!!2) 

tttt 

2.89 

2.84 
1.66 
.51 
.05 
.38 
.12 
.04 

-.02 
.17 
.08 

-.04 
.08 

SEISU'IVITY COMP. 

1.9 un 

1.8 UD 
1.6 UD 
.8 un 
.1 UD 
1.3 .03 
.3 un 
.1 UD 
0 UD 
.2 UD 
.1 UD 
0 UD 
.2 UD 

THE ABOVE DATA VAS CORPUTED FOLLOWIIG 'BASIC' GUIDELINES BY P. K. ROBERTSON AID R. G. C!!!PANELLA IN THE HANDBOOK 

• 

'GUIDELINES FOR USE liD IITERPERTATIOI OF THE ELECTRONIC CONE PENETRATIOI TEST' 

ADDITIONAL LOCAL CORRELATIOIS DEVELOPED BY IN-SITU TECINOLOGY lAVE lLSO BEEN USED II COMPUTIIG l' HE ABOVE DATA. 
IT IS THE POLICY OF II-SITU fECINOLOGY 1'0 COIfIIUALLY UPGRADE liD MODIFY C.P.T CORRELATIOIS AS 
PUBLISHED RESEARCH liD LOCAL EIPERIEICE GROWS • 

OCR 

>6 

>6 
>6 
6 
1-1.5 
6 
1-1.5 
1 
<I 
3 
1-1.5 
<I 
1 
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PIEZOCONE SOUNDING 
POINT STRI!SS-QC POINT aTliI!8S-QC PORI! PRI!S8URI!-U A-FACTOR LOCAL FR!CT!ON-F FR!CT!ON RAT!D- FR 

• 

Ka/CH- soo 0 Ka/CH- 50 0 Ka/CH- t 0 S 200 0 Ka/CH- to 0 S iO 
....... _.L---"_-', of ' c:!:.. .. ' .. of----�----&.-------- .. &<' , ~"_....I"=-=_'L---1._-'-_ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 

PUIIt JNTBRPTBI TO MD AIIJ 
• PH PIESIUE DECAY DATA MY BE AYAlUIU 

FILE .,.... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING ••••• 09-P14A 
TEST DATE 11-27-1998 1~ 1~33 

• • 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME ..•••..•. ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME •.•.••••. 09-P14A 

DEPTH SOIL BEHAVIOR PT LF N I' VERTICAL RELlfIVE FRIctION 
FEET TYPE (KG/C!2) (KG/C!2) VALUES EFFECTIVE nElS IT! OGLE 

SfRESS (I) (DEGREES) 
(IG/C!2) , * it 

1 CLAYEY FIlE SAND 66.7 2.15 26 26 .03 701-801 >48 
2 SILTY TO CLAYEY F.S. 114.3 3.04 38 38 .061 >901 >48 
3 CLAYEY FIlE SAID 121.5 3.73 48 48 .092 >901 >48 
4 CLAYEY FIlE SAID 90 2.74 36 36 .123 701-801 >48 
5 CLAYEY FIlE SAND 55.4 1.91 22 22 .153 601-701 46-48 
6 SANDY CLAY 47.1 1.66 23 23 .181 
7 CLAY 24.9 1.38 24 24 .206 
8 CLAY 12 1.27 12 12 .23 
9 SOFT CLAY 6.5 1.26 6 6 .247 

,SOFT CLAY 8 1.36 8 8 .263 
SOFf CLAY 12.2 1.44 12 12 .279 

. CLAY 14.8 1.59 14 14 .304 
13 SOFT CLAY 14.4 1.71 14 14 .32 
14 CLAY 14.1 1.39 14 14 .345 
15 CLAY 13.9 1.26 13 13 .37 
16 CLAY 13.3 1.11 13 13 .395 
17 SOFf CLAY 9.6 1.06 9 9 .411 
18 SOFT CLAY 9.4 1.1 9 9 .427 
19 SOFT CLAY 3.1 .99 3 3 .443 
20 SOFT CLAY 1.4 1.03 1 1 .459 
21 SOFT CLAY 2.3 1.16 2 2 .475 
22 SOFT CLAY 1.9 1.01 1 1 .491 
23 SOFT CLAY 3.1 1 3 3 .507 
24 SOFT CLAY 5.8 1.08 5 5 .524 
25 CLAY 10.5 .91 10 10 .548 
26 CLAY 12 .87 12 12 .573 
27 CLAY 11 .77 11 11 .598 
28 SOFT CLAY 7.3 .76 7 7 .614 
29 SOFT CLAY 4.9 .74 4 4 .63 
30 SOFT CLAY 6.1 .7 6 6 .647 

• 

YOUIGS UIDRAlNED 
I!OnOLOS SHEAR 
(ItG/OO ) SfREIG'l'H 

(IGlOO) 
ttt utt 

146 
251 
267 
198 
121 

2.92 
1.53 
.72 
.37 
.46 
.72 
.88 
.85 
.83 
.81 
.77 
.54 
.52 
.12 
.02 
.07 
.04 
.11 
.28 
.57 
.66 
.59 
.36 
.21 
.28 

SEISI'l'IVIfY COMP. OCR 

2.8 .01 >6 
1.7 un >6 
.9 .02 6 
.5 un 6 
.5 un 6 
.8 on 6 
.9 .01 6 
.8 UD 6 
1 .01 6 
1 .01 6 
1.1 .01 6 
.9 un 6 
.8 un 6 
.3 un 1-1.5 
.1 un <1 
.2 un 1 
.1 un <1 
.3 un 1 
.5 UD 3 
1.1 .02 6 
1.3 .02 6 
1.4 .02 3 
.9 un 3 
.6 un 1-1.5 
.8 un 1-1.5 



09-P14A COIUIUED EISlFE 

DEnH SOIL BEHAVIOR Pf LF I I' vmlCAL RELlUVE FRICfIOI fOUl'S UlDBIOD SEIS!!IV!!Y COIP. 
FEEf TYPE (IGlOO) (IGlOO) VALUES STRESS DEISln OGLE 10DULUS SBElR ST 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

SOFT CLlY 2.7 .65 2 2 .663 .06 .4 DO 
SOFT CLlY 3.2 .65 3 3 .679 .09 .5 UD 
SOFT CLlY 3 .62 3 3 .695 .08 .4 UD 
SOFT CLlY 4.8 .73 4 4 .711 .19 .6 UD 
SOFT CLAY 7.9 .93 7 7 .727 .38 .8 UD 
CLAY 10.6 .98 10 10 .752 .54 1 .02 
CLAY 11.1 1.02 11 11 .777 .57 1 .02 
CLlY 16.1 1.4 16 16 .802 .88 1.1 .01 
CLAY 26.9 1. 78 26 26 .827 1.55 1.5 UD 
SILTY CLlY fO CLAY 46 1.87 30 30 .854 2.74 2.4 UD 
CLAYEY rIlE SliD 61.5 1.66 24 24 .885 401-501 38-40 135 
CLIYEY rIlE SlID 68.1 1.93 27 27 .916 401-501 38-40 149 
CLAYEY FIlE SliD 63 1.95 25 25 .946 401-501 38-40 138 
CLIYEY FIlE SliD 66.4 1.62 26 26 .977 401-501 38-40 146 
SILfY fO CLlYEY F.S. 127.3 2.27 U U 1.008 601-701 u-u 280 
SILTY FIlE sm 189.1 2.97 47 47 1.039 801-901 U-44 416 

• 1':POIIf srRESSt(.2+.04tFRICfIOI BrIO) 
* 10R!lLLY COISOLIDITED SlIDS . 
*t FOR OVERCOISOLIDITED smS,SLIGlfLY REDUCE ABOVE FRICrIOI OGLES 
*tt FOR OVERCONSOLIDAfED SlIDS, YOOIG'S IODOLUS IlY BE IS MOCH AS 3 TO 6 fIMES HIGHER 
tttt II OF 16 USED. FOR OVERCOISOLIDlrED CLIYS, 11 II OF 17 IS SUGGESTED 

THE ABOVE D1TA WIS COIlOTED FOLLOWIIG 'BASIC' GUIDELllES BY P. I. ROBERTSOI liD R. G. ClIPlIELLA II THE BAIDBOOI 
'GUIDELIIES FOR USE m IIfERPERTITIOI OF THE ELECTROIIC COlE PEIETRATIOI TEST' 

lDDI!IOIAL LOCAL CORRELl!IOIS DIVELOPED BY II-SITU TICBlOLOGY BAVE ALSO BEll USED IN COIlO!IIG fHE ABOVE D1f1. 
IT IS TIE POLICY or II-SI!U fECBJOLOGY TO COITIIU1LLY UPGRADE m MODIFY C.P.! CORRELlTIOIS AS 
PUBLISHED RESEARCH· lID LOCAL ElPERIEICE GROIS. 

• OCR 

<1 
1 
1 
1-1.5 
3 
3 
3 
6 
6 
6 

• 

• 
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PIEZOCONE SOUNDING 

POlNT STReSS-DC POlNT STReSS-DC paRe PReSSURe-U A-FACTDR LOCAL PRlCTION-F PRICTlON RATIO- PR 
o KI/eM· 900 0 KI/eM· 50 0 KI/eM- t 0 II 200 0 KI/CM· to 0 I to 
1=' '1:: 'A ' 

• 
_.&.---1_"" ... awl ' I '~ , 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

--....., : 

PUSH lNTSRPTED TO Am RID 
• PellE PRESSlIE DECAY DATA MAY BE AVAll.AIl.E 

FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING' •••• 09-P17 
TEST DATE 12-17-1995 O~ 18: 17 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME .•••.•••. ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME •.•••.••• 09-P17 

DEPTH SOIL BEDVIOR P'I' LF I II' VERTICIL RELATIVE FRIctIOI YOUIGS UIDRAIIED 
FEET TYPE (IG/CM2) (IG/CM2) VALUES EFFEctIVE DEISIn AlGLE MODULUS SHEAR 

S'1'RESS (I) (DEGREES) (IG/C!2) S'1'RENG'1'H 
(IG/CJ!2) (IG/C!2) 

t * ** *** **** 
1 SAIDY CLAY 47.5 1.72 23 23 .027 2.96 
2 CLAY 27 1.31 27 27 .052 1.68 
3 SIL'1'Y '1'0 CLAYEY F.S. 73.4 1.15 24 24 .083 701-801 >48 161 
4 SILTY '1'0 CLAYEY F.S. 83.9 1.28 27 27 .113 701-801 >48 184 
5 CLAYEY FIlE SAID 56.3 2.04 22 22 .144 601-701 46-48 123 
6 CLAY 13.6 .98 13 13 .• 169 .82 
7 CLAY 12.2 .95 12 12 .194 .73 
8 CLAY 11.6 .82 11 11 .219 .69 
9 CLAY 10.1 .72 10 10 .244 .59 
10 CLlY 10.6 .53 10 10 .269 .62 
11 CLlY 10.5 .58 10 10 .293 .61 
12 SILTY CLAY '1'0 CLAY 20.9 .82 13 13 .321 1.26 
13 CLAYEY FINE SAID 36.5 1.13 14 14 .352 501-601 40-42 80 
14 CLAYEY FIlE SAID 32.5 .82 13 13 .382 401-501 40-42 71 
15 CLAYEY FIlE SAND 34.9 .99 13 13 .413 401-501 40-42 76 
16 SILTY '1'0 CLAYEY F.S. 48.9 .82 16 16 .444 501-601 40-42 107 
17 CLAYEY FIlE SAID 27.8 .58 11 11 .475 <401 38-40 61 
18 SAIDY CLAY 20.3 .71 10 10 .502 1.2 
19 SIL'!'Y '1'0 CLAYEY F.S. 54.9 .84 18 18 .533 50%-601 40-42 120 
20 SILTY TO CLAYEY F.S. 37.1 .41 12 12 .564 <401 38-40 81 
21 CLAYEY FINE SAID 17.1 .29 6 6 .594 <401 34-36 37 
22 CLAYEY FINE SAID 21 .42 8 8 .625 <401 34-36 46 
23 SANDY CLAY 11.3 .25 5 5 .652 .62 
24 CLAY 10.1 .41 10 10 .677 .54 
25 SAIDY CLAY 20.2 .63 10 10 .705 1.17 
26 CLAY 9.3 .41 9 9 .73 .U 
27 SILTY CLAY '1'0 CLAY 9.8 .31 6 6 .757 .51 
28 SAIDY CLAY 13.7 .33 6 6 .784 .75 
29 SAIDY CLlY 15.7 .38 7 7 .812 .87 
30 SAIIDY CLlY 16.3 .32 8 8 .839 .9 

• 
SENSI'I'IVI'l'Y COMPo OCR 

2.7 .01 >6 
2 un >6 

1.3 .01 >6 
1.2 .02 6 
1.4 .02 6 
1.4 .02 6 
1.9 .02 6 
1.8 .02 • 2.5 UD 

2.8 .• 02 6 

4.4 .02 3 
2.4 .02 3 
3.1 .02 6 
2.2 .02 3 
3.1 .02 3 
4 .02 3 
4.1 .01 6 
4.9 .01 6 

• 



·9-PI7 COITIIOED EISlFE 

DEPTH SOIL BEHAVIOR PT LF I I' VERTICAL RELATIVE FRICTIOI YOOIGS UIDRAIIED SEISITIVITY CORP. 
FEET 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

• 

TYPE (KG/C!2) (KG/CIl) VALDES 

CLAYEY FIlE SUD 34.1 .55 13 13 
SILTY TO CLAYEY F.S. 65 .75 21 21 
SILTY TO CLAYEY F.S. 64.9 .97 21 21 
SILTY FIlE SlID 86 1.09 21 21 
FIlE SAND 105.7 .9 21 21 
FINE SAND 91 .27 18 18 
FINE SAND 77.5 .15 15 15 
FINE SAND 90.4 .28 18 18 
FIlE SAND 145.3 .9 29 29 
FIlE SAID 199.2 1.47 39 39 
FIlE SAND 207.1 1.59 41 41 
FINE SAND 118.3 .48 23 23 
DEISE OR CEMENTED S. 220.1 .73 36 36 
DENSE OR CEMENTED S. 262.9 .96 43 43 

N':POIIT STRESSt(.2+.04*FRICTIOI RATIO) 
10RMALLY CONSOLIDATED SUDS 

STRESS DEIS!!Y 

.87 <401 

.901 40%-50% 

.931 40%-501 

.962 501-601 

.995 601-701 
1.028 501-60% 
1.062 401-501 
1.095 50%-60% 
1.128 701-801 
1.161 80%-90% 
1.195 801-901 
1.228 60%-701 
1.264 801-901 
1.301 >90% 

FOR OVERCOISOLIDATED SAIDS,SLIGHTLY REDDCE ABOVE 'RICTIOI UGLES 

UGLE !ODOLDS 

36-38 75 
38-40 143 
38-40 142 
40-42 189 
40-42 232 
40-42 200 
38-40 170 
40-42 198 
42-44 319 
42-44 438 
42-44 455 
40-42 260 
42-44 484 
44-46 578 

FOR OVERCONSOLIDATED SlIDS, YODIG'S NODULUS !AY BE AS MUCR AS 3 TO 6 TIMES HIGHER 
IK OF 16 USED. FOR OVERCOISOLIDATED CLAYS, !I IK OF 17 IS SUGGESTED 

SBW ST 

THE ABOVE DATA WAS CO!PUTED FOLLOWIIG 'BASIC' GUIDELINES BY P. K. ROBERTSON !lD R. G. C1!PAIELLA II THE IANDBOOK 
'GUIDELINES FOR USE UD INTERPERTATION OF THE ELECTRONIC COlE PENETRATION TEST' 

ADDITIOIAL LOCAL CORRELATIOIS DEVELOPED BY II-SITU TECHIOLOGY liVE ALSO BEEI USED IN CO!PUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHIOLOGY TO COITINUALLY DPGRADE UD !ODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AID LOCAL EXPERIEICE GROWS . 

OCR 
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PUSt JtfTEIRIIT!D 1'8 AlII IICIJ 
• PalE PIESUE DECAY DATA MAY BE AVAlUII.E 

FILE •••••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING ••••• 09-P21 
TEST DATE 11-30-1995 1«27:51 

• • 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME ....••... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ••••..•.. 09-P21 

DEPTH SOIL BEHAVIOR Pf LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CH2) (KG/CH2) VALUES EFFECTIVE DENSITY UGLE 

STRESS (I) (DEGHEES) 
(IGlOO) , t tt 

1 SILTY 'I' 0 CLAYEY F.S. 56.1 .89 18 18 .03 701-801 >48 
2 SILTY TO CLAYEY F.S. 54.8 .88 18 18 .061 701-801 >48 
3 SILTY 'I' 0 CLAYEY F.S. 69 1.23 23 23 .092 701-801 >48 
4 SILTY TO CLAYEY F.S. 72.7 .98 24 24 .123 701-801 >48 
5 SILTY TO CLAYEY F.S. 73.5 1.17 24 24 .153 701-801 46-48 
6 CLAYEY FINE SUD 56.7 1.28 22 22 .184 601-701 44-46 
7 SILTY 'I' 0 CLAYEY F.S. 65.9 1.28 21 21 .215 701-801 44-46 
8 SILTY TO CLAYEY F.S. 47.2 .93 15 15 .246 601-701 42-44 
9 CLAYEY FINE SAND 33.5 .64 13 13 .276 501-601 40-42 
10 CLAYEY FINE SAID 24.6 .34 9 9 .307 401·501 38-40 
~LAYEY FINE SAND 21.7 .27 8 8 .338 <401 38-40 

CLAYEY FINE SAID 27 .61 10 10 .369 401-501 38-40 
13 CLAYEY FIlE SAID 32.8 .54 13 13 .399 40%-501 40-42 
14 SILTY TO CLAYEY F.S. 30 .4 10 10 .43 40%-501 38-40 
15 CLAYEY FINE SAND 18.2 .12 7 7 .461 <401 36-38 
16 SANDY CLAY 7.5 .09 3 3 .488 
17 SUDY CLAY 6.4 .1 3 3 .516 
18 SENSITIVE FINE GRAIl 7.9 .04 3 . 3 .538 
19 CLAYEY FINE SAND 16.3 .26 6 6 .568 <401 34-36 
20 SILTY TO CLAYEY F.S. 21.4 .15 7 7 .599 <401 34-36 
21 CLAYEY FINE SAND 21.3 .26 8 8 .63 <40% 34-36 
22 CLAYEY FINE SUD 18.3 .17 7 7 .661 <401 34-36 
23 CLAYEY FINE SAID 28.7 .59 11 11 .692 <40% 36-38 
24 SILTY TO CLAYEY F.S. 40.5 .5 13 13 .722 <40% 38-40 
25 SILTY TO CLAYEY t.S. 30.4 .11 10 10 .753 <401 36-38 
26 SILTY TO CLAYEY F.S. 21.7 .01 7 7 .784 <40% 34-36 
27 CLAYEY FINE SUD 14.5 .04 5 5 .815 <401 30-32 
28 SILTY TO CLAYEY F.S. 28.1 .07 9 9 .845 <40% 34-36 
29 SILTY TO CLAYEY F.S. 28.5 .09 '9 9 .876 <401 34-36 
30 SILTY TO CLAYEY F.S. 34.2 .21 11 11 .• 907 <40% 36-38 

• 

YOUNGS UNDRAINED 
HODULUS SHEAR 
(IGlOO) STRENGTH 

(IGlOO) 
Ut tUt 

123 
120 
151 
159 
161 
124 
144 
103 
73 
54 
47 
59 
72 
66 
40 

.4 

.33 

.42 
35 
47 
46 
40 
63 
89 
66 
47 
31 
61 
62 
75 

SENSIfIVIfY COMPo OCR 

7.7 .03 3 
5.8 .02 3 
17 .1 .02 3 



09-P21 COIUIUED EISAFE 

DEPTH SOIL BEHAVIOR ·PT LF I I' VERtICAL RELAtIVE FRICTIOR YOUIGS UNDRAINED SERSIfIVIft COKP. 
FEET TIPE (IG/C!2) (IG/C!2) VALUES SfRESS DERSln UGLE IODULUS SlUR ST 

31 SILn FIlE SUD 59.2 .53 14 14 .938 401-501 38-40 130 
32 SILTY FIlE SUD 77.8 .61 19 19 .968 501-601 40-42 171 
33 SILty TO CLAYEY F.S. 38.6 .21 12 12 .999 <401 36-38 84 
34 SILTY FIlE SAID 57 .42 14 14 1.03 <401 38-40 125 
35 FIlE SAID 121.9 .99 24 24 1.063 601-701 40-42 268 
36 FIRE SARD 156 1.28 31 31 1.096 701-801 42-44 343 
37 FIRE SUD 226.6 1.49 45 45 1.13 801-901 44-46 498 
38 FIRE SUD 190.4 1.86 38 38 1.163 801-901 42-44 418 
39 FIRE SARD 211.5 1.43 42 42 1.196 801-901 42-44 465 
40 FIRE SARD 217.4 1. 79 43 43 1.229 801-901 42-44 478 
41 FIRE SAID 201.6 1.56 40 40 1.262 801-901 42-44 443 
42 FIRE SUD 225.4 1.39 45 45 1.296 801-901 42-44 495 
43 FIRE SAHD 177.5 1.01 35 35 1.329 701-801 42-44 390 
44 FIRE SARD 204.3 1.55 40 40 1.362 701-801 42-44 449 
45 FIRE SUD 111.7 .88 22 22 1.395 501-601 40-42 245 

• 1':POIJr STRESSt(.2+.04'FRICTIOR RAfIO} 
* 10R!ALLY CORSOLIDATED SUDS 
t* FOR OVERCOISOLIDAfED SIIDS,SLIGlrLY REDUCE ABOVE FRICTIOI IIGLES 
ttt FOR OVERCOISOLIDAfED SIIDS, YOUIG'S IODULUS IlY BE AS lOCI AS 3 fO 6 fIllS BIGlER 
tttt II OF 16 USED. FOR OVERCOISOLIDATED CLAYS, U IK OF 17 IS SUGGESfED 

THE ABOVE OAf A VAS CO!PUfED FOLLOWIIG 'BASIC' GUIDELIIES BY P. I. ROBERfSOI lID R. G. CAKPIlELLA II fHE BAlDBOOI 
'GUIDELIIES FOR USE lID IlfElPERrAfIOI OF THE ELECTROIIC COlE PEIEfRAfIOI fEST' 

ADDITIOIAL LOCAL CORRELAfIOIS DEVELOPED BY II-SIfU fECBlOLOGY lAVE ALSO BEEI USED II COKPUTIIG TBE ABOVE DAfA. 
IT IS TIE POLICY OF II-SITU TECIIOLOGY TO COITIIUALLY UPGRADE AHD BODIFY C.P.T CORRELATIOIS AS 
PUBLISHED RESEARCB UD LOCAL EIPERIEICE GROVS. 

• OCR 

• 

• 
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PlIII JN1'EIIIPTED 10 AID IIIJ 
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IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ...•..... 14-POS 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * ** 
1 SILTY FINE SAND 175.2 2.9 43 43 .03 >90% >48 . 
2 DENSE OR CEMENTED S. 246 1.23 41 41 .067 >90% >48 
3 SILTY FINE SAND 96.1 1.38 24 24 .098 80%-90% >48 
4 CLAYEY FINE SAND 70.2 1.8 28 28 .128 70%-80% >48 
5 CLAYEY FINE SAND 57.1 1.35 22 22 .159 60%-70% 46-48 
6 CLAYEY FINE SAND 44.4 1.07 17 17 .19 ' 60%-70% 44-46 
7 CLAYEY FINE SAND 44.2 .9 17 17 .221 60%-70% 42-44 
8 CLAYEY FINE SAND 38.5 .68 15 15 .251 50%-60% 42-44 
9 SILTY TO CLAYEY F.S. 36 .49 12 12 .282 50%-60% 42-44 

~SILTY TO CLAYEY F.S. 39.1 .56 13 13 .313 50%-60% 40-42 
CLAYEY FINE SAND 36.7 .77 14 14 .344 50%-60% 40-42 

.~ SILTY TO CLAYEY F.S. 45.9 .92 15 15 .375 50%-60% 40-42 
13 CLAYEY FINE SAND 55.9 1.42 22 22 .405 60%-70% 42-44 
14 SILTY TO CLAYEY F.S. 77 1.9 25 25 .436 70%-80% 42-44 
15 SILTY TO CLAYEY F.S. 67.8 1.41 22 22 .467 60%-70% 42-44 
16 SILTY TO CLAYEY F.S. 50.4 .79 16 16 .498 50%-60% 40-42 
17 SILTY TO CLAYEY F.S. 46 .62 15 15 .528 40%-50% 40-42 
18 SILTY TO CLAYEY F.S. 44.6 .47 14 14 .559 40%-50% 38-40 
19 SILTY TO CLAYEY F.S. 42.9 .3 14 14 .59 40%-50% 38-40 
20 SILTY TO CLAYEY F.S. 42.4 .47 14 14 .621 40%-50% 38-40 
21 SILTY TO CLAYEY F.S. 44.6 .49 14 14 .651 40%-50% 38-40 
22 SILTY TO CLAYEY F.S. 35 .4 II II .682 <40% 36-38 
23 SILTY TO CLAYEY F.S. 44.9 .72 14 14 .713 40%-50% 38-40 
24 SILTY TO CLAYEY F.S. 32.1 .31 10 10 .744 <40% 36-38 
25 CLAYEY FINE SAND 44.4 .89 17 17 .775 <40% 38-40 
26 CLAYEY FINE SAND 31.2 .69 12 12 .805 <40% 36-38 
27 CLAYEY FINE SAND 34.1 .91 13 13 .836 <40% 36-38 
28 SILTY FINE SAND 31 0 7 7 .867 <40% 34-36 
29 SILTY FINE SAND 51.9 0 12 12 .898 <40% 38-40 
30 SILTY TO CLAYEY F.S. 148.4 3.21 49 49 .928 70%-80% 42-44 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
*tt *tt* 

385 
541 
2ll 
154 
125 
97 
97 
84 
79 
86 
80 
100 
122 
169 
149 
llO 
101 
98 
94 
93 
98 
77 
98 
70 
97 
68 
75 
68 
114 
326 

SENSITIVITY COMPo OCR 

--

--



14-POS CONTINUED ENSAFE • DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo OCR 
FEET 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

TYPE (KG/CM2) (KG/eI2) VALUES STRESS DENSU'Y !lGLE MODULUS SHEAR ST 

SILTY TO CLAYEY F.S. 107 2.12 3S 3S .959 60%-70% 40-42 235 
SILTY FINE SAND 92 1.01 23 23 .99 50%-60% 40-42 202 
SILTY TO CLAYEY F.S. 82.8 1.12 27 27 1.021 50%-60% 40-42 182 
SILTY FINE SAND 87.6 .92 21 21 1.051 50%-60% 40-42 192 
SILTY FINE SAND 85.7 .82 21 21 1.082 50%-60% 38-40 188 
SILTY FINE SAND 88.4 .96 22 22 1.113 50%-60% 38-40 194 
SILTY FINE SAND 99.2 .99 24 24 1.144 50%-60% 40-42 218 
FINE SAND 130.6 1.05 26 26 1.177 60%-70% 40-42 287 
FINE SAND 144.5 1.04 28 28 1.21 60%-70% 40-42 317 
SILTY FINE SAND 73.4 .57 18 18 1.241 40%-50% 38-40 161 

# N':POINT STRESSt(.2+.04tFRICTION RATIO) 
* NORMALLY CONSOLIDATED SAIDS 
tt FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
ttt FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
tttt NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUtED FOLLOWING 'BASIC' GUIDELINES BY P. I. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK • 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

• 
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PUSH INTEfIIP1ED TO Am lID 
• PCIIE PIESUE IEAY DATA MAY BE AVAnJILE 

FILE ••.••• ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING ••••• 14-P06 
TEST DATE 11-07-1995 17:2~26 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED .STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ..••••••. 14-P06 

SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION 
TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DENSITY ANGLE 

STRESS (%) (DEGREES) 
(KG/CM2) 

# * u 

CLAYEY FINE SAND 63.7 2.28 25 25 .03 701-80% >48 
CLAYEY FINE SAND 112 3.46 44 44 .061 >90% >48 
CLAYEY FINE SAND 89.8 2.68 35 35 .092 80%-90% >48 
SILTY TO CLAYEY F.S. 89.4 2.02 29 29 .123 70%-80% >48 
SILTY TO CLAYEY F.S. 78 1. 97 26 26 .153 70%-80% 46-48 
SILTY TO CLAYEY F.S. 75.6 1.81 25 25 .184 70%-80% 46-48 
SILTY TO CLAYEY F.S. 81. 7 1. 96 27 27 .215 70%-80% 46-48 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
*u uu 

140 
246 
197 
196 
171 
166 
179 

8 'CLAYEY FINE SAND 75.8 2.12 30 30 .246 70%-80% 44-46 166 
9 CLAYEY FINE SAND 68.3 2.06 27 27 .276 70%-80% 44-46 150 
10 CLAYEY FINE SAND 61 1.84 24 24 .307 60%-70% 42-44 134 
11 CLAY 31 1.71 31 31 .332 1.89 
12 SANDY CLAY 40.3 1.49 20 20 .359 2.47 
13 CLAYEY FINE SAND 69.3 1.88 27 27 .39 60%-70% 42-44 152 
14 CLAYEY FINE SAND 53.8 1. 78 21 21 .421 60%-70% 42-44 118 
15 SILTY CLAY TO CLAY 38.4 1.62 25 25 .448 2.34 
16 CLAYEY FINE SAND 44.6 1.32 17 17 .479 50%-60% 40-42 98 
17 CLAYEY FINE SAND 40.8 1.2 16 16 .51 40%-50% 38-40 89 
18 CLAYEY FINE SAND 49.3 1.57 19 19 .541 40%-50% 40-42 108 
19 CLAYEY FINE SAND 50.3 1.3 20 20 .571 40%-50% 40-42 110 
20 CLAYEY FINE SAND 46.5 1.25 18 18 .602 40%-50% 38-40 102 
21 CLAYEY FINE SAND 44.8 1.28 17 17 .633 40%-50% 38-40 98 
22 CLAYEY FINE SAND 43.8 1.19 17 17 .664 40%-50% 38-40 96 
23 SANDY CLAY 28.2 .95 14 14 .691 1.67 
24 SANDY CLAY 30.3 .99 15 15 .718 1.8 
25 SILTY CLAY TO CLAY 36.8 1.53 24 24 .746 2.2 
26 SANDY CLAY 43.5 1.53 21 21 .773 2.62 
27 CLAYEY FINE SAND 61.1 1. 79 24 24 .804 40%-50% 38-40 134 
28 CLAYEY FINE SAND 66.5 1.84 26 26 .835 40%-50% 38-40 146 
29 CLAYEY FINE SAND 74.8 2.19 29 29 .865 50%-60% 40-42 164 
30 DENSE CLAYEY F. S. 281.6 8.01 140 

140 .899 >90% 44-46 619 

• 
SENSITIVITY COMPo OCR 

tt 1.8 UD 
2.6 .01 

2.3 UD >6 

2.9 .02 6 
3 .01 6 
2.4 UD 6 
2.8 .01 6 

• 



.4-P06 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR Sf 

31 SILTY TO CLAYEY F.S. 218.4 5.26 72 72 .929 >90% 44-46 480 
32 SILTY TO CLAYEY F.S. 127.3 2.56 42 42 .96 60%-70% 42-44 280 
33 SILTY TO CLAYEY F.S. 170.6 3.54 56 56 .991 70%-80% 42-44 375 
34 SILTY TO CLAYEY F.S. 136.6 3.05 45 45 1.022 70%-80% 42-44 300 
35 SILTY TO CLAYEY F.S. 107.8 2.25 35 35 1.052 60%-70% 40-42 237 
36 CLAYEY FINE SAND 86.1 2.56 34 34 1.083 50%-60% 38-40 189 
37 CLAYEY FINE SAND 102.2 2.88 40 40 1.114 50%-60% 40-42 224 
38 SILTY TO CLAYEY F.S. 148.4 3.41 49 49 1.145 70%-80% 42-44 . 326 

# N'=POINT STRESSt(.2+.04tFRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS,SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
ttt FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS MAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
**t* NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

• 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS • 

OCR 
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HYDRO CONE TEST 
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HYDROCONE TEST 
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SWMU65 • DPT SCREENING INVESTIGATION RESULTS 
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I
bI 
bI 
IL 

(!) 
Z 
H 
Q 
Z 
:J o 
m 

B' 

lB' 

• • • 
PIEZOCONE SOUNDING 

POINT STAESS-CaC POINT STAES8-QC PORE PAES8UAE-U A-FACTDA LOCAL FRICTION-F FRICTION RATIO- FR 
o Ka/OMa 500 0 Ka/CM8 50 0 Ka/OMa 1 0 • 200 0 Ka/OMa 10 0 • 10 
I \ '..' " • I !, , .!' '.. C:' ! 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

NIt INTEIRPTED TO Am fII) 
• PCIE PIESSIJE EAY DATA MAY E AVAIUIlE 

FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING ••••• 65-POi 
TEST DATE ii-08-i995 ii:2~58 



DEPTH 
FEET 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

JOB NAME ......... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME .•....•.. 65-POl 

SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
TYPE (KG/CH2) (KG/CH2) VALUES EFFECTIVE DEMSITY AMGLE 

STRESS (l) (DEGREES) 
(KG/CH2) 

I * u 

CLAYEY FINE SAMD 104.2 3.7 U U .03 >90% >fB 
CLAYEY FINE SAND 124.6 3.89 49 49 .061 >90% >48 
SILTY TO CLAYEY F.S. 114.3 3.24 38 38 .092 >90% >fB 
CLAYEY FINE SAMD 80.4 3.07 32 32 .123 70%-80% >48 
CLAYEY FINE SAND 66.8 2.14 26 26 .153 70%-80% 46-48 
CLAYEY FINE SAND 61.2 1. 77 24 24 .184 70%-80% 46-48 
CLAYEY FINE SAND 38.6 .74 15 15 .215 50%-60% 42-44 
CLAYEY FINE SAND 32.2 .67 12 12 .246 50%-60% 42-44 
SILTY TO CLAYEY F.S. 33.7 .47 11 11 .276 50%-60% 40-42 
SILTY TO CLAYEY F.S. 37.2 .62 12 12 .307 50%-60% 40-42 
CLAYEY FINE SAND 19.5 .35 7 7 .338 <40% 38-40 
CLAYEY FINE SAND 21. 7 .49 8 8 .369 <40% 38-40 
SILTY TO CLAYEY F.S. 44.6 .59 14 14 .399 50%-60% 40-42 
SILTY TO CLAYEY F.S. 49.3 .71 16 16 .43 50%-60% 40-42 
SILTY FINE SAND 76.5 .9 19 19 .461 60%-70% 42-44 
SILTY FINE SAND 86.6 .87 21 21 .492 70%-80% 42-44 
SILTY FINE SAND 84.2 .88 21 21 .523 60%-70% 42-44 
SILTY FINE SAND 89.4 1.06 22 22 .553 60%-70% 42-44 
SILTY FINE SAND 87.6 .6 21 21 .584 60%-70% 42-44 
SILTY FINE SAND 59 .36 14 14 .615 50%-60% 40-42 
SILTY FINE SAND 59.2 .53 14 14 .646 50%-60% 40-42 
SILTY FINE SAND 65 .5 16 16 .676 50%-60% 40-42 
SILTY FINE SAND 52.3 .43 13 13 .707 40%-50% 38-40 
SILTY FINE SAND 49.2 .36 12 12 .738 40%-50% 38-40 
SILTY TO CLAYEY F.S. 52.3 .52 17 17 .769 40%-50% 38-40 
SILTY TO CLAYEY F.S. 65.4 .85 21 21 .799 50%-60% 40-42 
SILTY FINE SAND 48.1 .3 12 12 .83 <40% 38-40 
SILTY TO CLAYEY F.S. 60.9 1.04 20 20 .861 40%-50% 38-40 
SILTY FINE SAND 147.2 2.65 36 36 .892 70%-80% 42-44 
FINE SAND 229.5 2.52 45 45 .925 >90% 44-46 

YOUNGS UNDRAINED 
HODULUS SHEAR 
(KG/CM2) STREMGTH 

(KG/CH2) 
u* uu 

229 
274 
251 
176 
146 
134 
84 
70 
74 
81 
42 
47 
98 
108 
168 
190 
185 
196 
192 
129 
130 
143 
115 
108 
115 
143 
105 
133 
323 
504 

• 
SENSITIVITY COMPo OCR 

• 

• 



eS-P01 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET TYPE (KG/CM2) (KG/CM2) VALUES STRESS DENSITY ANGLE MODULUS SHEAR ST 

31 SILTY FINE SAND 159.3 2.76 39 39 .956 70%-80% 42-44 350 
32 SILTY FINE SAND 248.2 3.77 62 62 .986 >90% 44-46 546 
33 SILTY FINE SAND 137.3 2.22 34 34 1.017 70%-80% 42-44 302 
34 FINE SAND 183.6 1.22 36 36 1.05 80%-90% 42-44 403 

# N':POINT STRESSt(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS HAY BE AS MUCH AS 3 TO 6 TIMES HIGHER 
*tt* NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

THE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAHPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

• 

• 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY HAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY TO CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS • 

OCR 
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PIEZOCONE SOUNDING 
POINT STAESS-QC POINT STRESS-QC PORE PAE88UAE-U A-FACTOA LOCAL FAICTION-F FRICTION RATIO- FA 

o Ka/CM- 500 0 Ka/CM- 50 0 Ka/CM- 1 0 • 200 0 KaleN- 10 0 • 10 
I,' " 'I ' Ja '.4 " , 

• 
• 
• 
• 
• 
• 
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5: 
• 

............- . ... 

NIl 00BIIPlED 1'0 AID III) 
• PCIIE PIIESUE IEAY IMYA MAY IE AVAlUII.E 

• 
FILE f..... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

SOUNDING f ••.• S5-POS 
TEST DATE 11-08-1995 0~3~45 

• • 



IN-SITU TECHNOLOGY SOIL BEHAVIOR TABLE 
FOR SOUTHEASTERN UNITED STATES SOILS 

• JOB NAME .•....... ENSAFE 
MEMPHIS NSA 
MILLINGTON TENNESSEE 

FILE NAME ..••••.•. 65-P06 

DEPTH SOIL BEHAVIOR PT LF N NI VERTICAL RELATIVE FRICTION 
FEET TYPE (KG/CM2) (KG/CM2) VALUES EFFECTIVE DEHSITY AHGLE 

STRESS (%) (DEGREES) 
(KG/CH2) 

# * u 

1 SILTY CLAY TO CLAY 39.5 1. 74 26 26 .027 
2 CLAY 49.9 2.97 49 49 .052 
3 SANDY CLAY 68.4 2.77 34 34 .079 
4 SANDY CLAY 44.9 1.55 22 22 .106 
5 SILTY TO CLAYEY F.S. 35 .29 11 11 .137 60%-70% 44-46 
6 SILTY TO CLAYEY F.S. 44.5 .8 14 14 .168 60%-70% 44-46 
7 SILTY TO CLAYEY F.S. 40.6 .57 13 13 .199 60%-70% 44-46 
8 SILTY TO CLAYEY F.S. 37.5 .2 12 12 .23 50%-60% 42-44 
9 SILTY FINE SAND 36 .05 9 9 .26 50%-60% 42-44 
~SILIY FIlS SliD 37.6 .04 9 9 .291 50%-60% 42-44 

SILTY FINE SAND 39.1 .11 9 9 .322 50%-60% 40-42 
_ SILTY FINE SAND 42 .03 10 10 .353 50%-60% 40-42 
13 SILTY FINE SAHD 60.9 .26 15 15 .383 60%-70% 42-44 
14 SILTY FINE SAND 64.3 .3 16 16 .414 60%-70% 42-44 
15 SILTY FINE SAND 76.1 .67 19 19 .445 70%-80% 42-44 
16 SILTY FINE SAND 63 .44 15 15 .476 60%-70% 42-44 
17 SILTY TO CLAYEY 1.S. 92 1.39 30 30 .506 60%-70% 42-44 
18 SILTY FINE SAND 66.4 .45 16 16 .537 50%-60% 40-42 
19 SILTY FINE SAHD 46.9 .15 11 11 .568 40%-50% 40-42 
20 SILTY TO CLAYEY F.S. 32.1 .17 10 10 .599 <40% 36-38 
21 SILTY TO CLAYEY F.S. 33.2 .15 11 11 .629 <40% 36-38 
22 SILTY FINE SAND 43.7 .02 10 10 .66 40%-50% 38-40 
23 SILTY FINE SAND 94.7 1.03 23 23 .691 60%-70% 42-44 
24 FINE SAND 191.2 2.28 38 38 .724 80%-90% 44-46 
25 SILTY FINE SAND 181.1 2.97 45 45 .755 80%-90% 44-46 
26 SILTY TO CLAYEY F.S. 240.2 6.24 80 80 .786 >90% 44-46 
27 FINE SAND 468.2 7.43 93 93 .819 >90% >48 
28 FINE SAND 435.9 5.27 87 87 .852 >90% 46-48 
29 FINE SAND 486.7 6.91 97 97 .885 >90% >48 
30 DENSE OR CEMEHTED S. 399.6 2.76 66 66 .922 >90% 46-48 

• 

YOUNGS UNDRAINED 
MODULUS SHEAR 
(KG/CM2) STRENGTH 

(KG/CM2) 
u* uu 

2.46 
3.11 
4.26 
2.79 

77 
97 
89 
82 
79 
82 
86 
92 
133 
141 
167 
138 
202 
146 
103 
70 
73 
96 
208 
420 
398 
528 
1030 
958 
1070 
879 

SENSITIVITY COMPo OCR 

2.2 UD >6 
1.6 UD >6 
2.4 0 >6 
2.8 .01 >6 



65-P06 CONTINUED ENSAFE 

DEPTH SOIL BEHAVIOR PT LF N N' VERTICAL RELATIVE FRICTION YOUNGS UNDRAINED SENSITIVITY COMPo 
FEET 

31 
32 
33 

TYPE (KG/CK2) (KG/CK2) VALUES STRESS DENSITY ANGLE 10DULUS SHEAR ST 

DENSE OR CEMENTED S. 304.4 1.29 50 50 .959 >90% 44-46 669 
DENSE OR CEKEN'l'ED S. 311.2 1.24 51 51 .995 >90% 44-46 684 
DENSE OR CEMENTED S. 386.8 1.45 64 64 1.032 >90% 46-48 850 

# N'=POINT STRESS*(.2+.04*FRICTION RATIO) 
* NORMALLY CONSOLIDATED SANDS 
** FOR OVERCONSOLIDATED SANDS, SLIGHTLY REDUCE ABOVE FRICTION ANGLES 
*** FOR OVERCONSOLIDATED SANDS, YOUNG'S MODULUS KAY BE AS MUCH IS 3 TO 6 TIMES HIGHER 
**** NK OF 16 USED. FOR OVERCONSOLIDATED CLAYS, AN NK OF 17 IS SUGGESTED 

TIE ABOVE DATA WAS COMPUTED FOLLOWING 'BASIC' GUIDELINES BY P. K. ROBERTSON AND R. G. CAMPANELLA IN THE HANDBOOK 
'GUIDELINES FOR USE AND INTERPERTATION OF THE ELECTRONIC CONE PENETRATION TEST' 

ADDITIONAL LOCAL CORRELATIONS DEVELOPED BY IN-SITU TECHNOLOGY BAVE ALSO BEEN USED IN COMPUTING THE ABOVE DATA. 
IT IS THE POLICY OF IN-SITU TECHNOLOGY '1'0 CONTINUALLY UPGRADE AND MODIFY C.P.T CORRELATIONS AS 
PUBLISHED RESEARCH AND LOCAL EXPERIENCE GROWS. 

• OCR 

• 

• 
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EnSafelAllen & Hoshall Boring 00250029-

• 
§ 

~ 

1 ~ GEOLOGIC rESCRIPTION f 

i 
s:. 

~ ~ ~ 
(0-35') Upper Alluvium (see descriptions below). 

(0-3.5') Soil and roots. 
OL 

(3.5-16') Silt (see descriptions below). 

(3.5-6') Silt, moderate yellowish-brown mottled with light olive gray, with 
considerable iron staining. 

86 
(6-16') Silt, olive gray to light olive gray mottled with moderate 
yellowish-brown. 

86 

ML • 2 70 86 Moist from 12' to 16'. 

86 Contains iron-manganese nodules from 13' to 16'. 

86 Mottled with dark yellowish-orange near 16'. 

No description available, collected Shelby tube from 16' to 19' for 
3 100 88 geotechnical analysis. 

86 
(19-30') Silt (see descriptions below). 

(19-26') Silt, olive gray to greenish-gray, with a very few snail fragments, 
86 moist. 

With very fine sand below 22'. 

4 100 86 Contains roots below 23'. 

ML 
Contains iron-manganese nodules from 24' to 26'. 

86 

(26-30') Silt, sandy (very fine-grained), olive gray to greenish-gray 

88 becoming light olive gray near 30', contains snail shell fragments, moist. 

• Large piece of wood at 28' . 

86 Percentage of sand increases near 30'. 

Psgelof2 



EnSafe/Allen & Hoshall Boring 00250029 

] 
§ 

~ GEOLOGIC tEsauPTION ! 
I ~ = (30-35') SDty sand, fine to medium-grained, olive r"ay to Hght olive gray, 

contains a few snail shell fragments, moist. 

SM 

Contains sDty seams and small pieces of gravel near 35'. 

(35-50') Deeper Alluvium (see descrIPtions below). 

(35-37.5') Sand, fine to coarse-r"alned, with gravel up to 0.5" in longest 
dimension, olive r"ay, moist. Wet below 38'. 

(37.5-38.5') Sand and gravel. Sand is very clayey and medium to 
coarse-grained, gravel is up to tS" In longest dimension, color is light gray 
mottled with Olive-gray; wet. 

(38.5-40') Sand and gravel; sand is clayey, medium to coarse-grained, 
and moderate yellowish-brown; gravel is up to 2" in longest dimension and 
mostly dark gray. 

No descrIPtion available, attempted to collect a Shelby tube sample from 
40' to 43', no recovery. 

(43-48') Gravel up to 2" in longest dimension and sand, medium to 
coarse-r"ained, moderate yellowish-brown to dark yellowish-orange, wet. 

8G 
(48-47') Sand. fine to coarse-r"ained, light gray to pinklsh-r"ay, with 

some pinkish-orange grains, becoming much coarser with gravel near 47'. 

(47-50') Sand. medium to very coarse-grained. and gravel up to 4" in 

8 77 8G 
longest dimension, moderate yellowish-brown, wet. 

BG 
(50-54.5') Cockfield Formation: Sand, fine-grained, light gray to 

pinkish-gray, wet from 52' to ·53'. 

BG 

8G (54.5-55') Clayey sand, fine-grained, moderate yellowish-brown to dark 
yellowish-orange. 

Terminated soli boring at 55'. 

Page2of2 



EnSafe/Allen & Hoshall Boring 002S0030 

• 
I 1 

GEOLOGIC CESOUPTION ! 
it! ff! ~ M 

(0-24') Upper AUuvium (see descriptions below). 
9 

(0-4') Soil, gravel, and asphalt. 
OJ.. 
GW 

40 6 

(4-15') Slit, moderate yeUowish-brown mottled with Ught olive gray and 
6 olive gray. 

(4-10') Silt, moderate yellowish-brown mottled with light olive gray, with 

6 Iron-manganese nodules. 

6 

70 
ML 

• 2 (10-15') Clayey slit. moderate yellowish-brown mottled with olive gray, 

6 becoming moist near 15'. 

6 

6 
No recovery from 15 to 16'. 

No description available, collected Shelby tube sample from 16' to 19' 
3 100 

7 
(19-24') Clay and slit, olive gray to greenish-gray, wet. 

6 

4 67 

6 

(24-48') Deeper Alluvium (see descriptions below). 
6 

(24-25') Sand, fine to medium-grained, and silt, olive gray to 
greenish-gray, with snail shell fragments, wet. 

7 (25-26') Slit and sand, very fine-grained, olive-gray to greenish- gray, 
with snail shell fragments, moist. 

• 6 
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EnSafe/Allen & Hoshall Boring 00250030 

GEOLOGIC [E~TION 

(28-37.5') Same as above, with some areas smeared dark greenish-gray, 
becoming less moist near 38'. 

(37.5-39') Silty sand, fine to coarse-grained, olive gray with snail shell 
fragments, wet. 

(39-40') Sand, medium to very coarse-grained, and gravel, olive gray, 
wet. 

No description available, collected Shelby tube sample from 40' to 43' 

(43'-47.5') Very coarse-grained sand and gravel up to 2" in longest 
dimension, moderate yellowish-brown mottled with very light gray material, 
wet. 

(47.5-48.5') Gravel up to 3" in longest dimension, and sand, very coarse, 
very light gray, wet. maximum of 3", color changes to very light gray. 

(48-50') Cockfield Formation: Clay, sandy and silty, dusky yellowish-brown 
with sandy seams. 

Terminated soil boring at SO' and grouted to full depth. 

Organic vapor readings may be attributed to moisture response of the 
instrument. 

PBge2Df2 
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EnSafe/Allen & Hoshall Monitoring Well 002G01UA 

2 

ML 

3 

GEOLOGIC rESCRIPTION 

(0-27') Upper Alluvium (see descriptions 
below). 

Clayey slit, moderate yellowish brown to light 
brown. 

Some organics and iron staining (5'-e'). 

Clayey silt, moderate yellowish brown, moist, 
abundant organic and iron specks from e' to 10' 
becoming less frequent from 10' to Ie'. 
speckles. 

Clayey silt, olive green with dark yellowish 
orange mottling. 

Silt, light olive gray to greeenish-gray, wet at 
20', some minor sand 25' to 2e', sulfur-like odor. 

Same as above, shell and small snail fragments, 
organic debris 

Boring terminated at 27'. Note: No samples were 
collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GOIDA . 

W8.L DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G01DA 

Ii ~ i I 1 
§ 

~ ii i I ~ ~ M 

66 BG 

2 90 BG 

ML 

3 100 BG 

4 100 BG 

GEOLOGIC rESCRIPTION 

(0-39') Upper Alluvium (see descriptions 
below). 

Clayey slit, moderate yellowish-brown to light 
brown. 

Some organics and Iron staining (5'-6'). 

Clayey slit, moderate yellowish brown, moist, 
abundant organic and Iron specks from 6' to la' 
becoming less frequent from 10' to 16'. 

Clayey silt, olive green with dark 
yellowish-orange mottling. 

Slit, light olive gray to greenish-gray, wet at 
20', some minor sand 25' to 26', sulfur-like odor. 

Same as above, shell and small snail fragments, 
organic debris, wood at 28'. 

(39-59') Deeper Alluvium (see descriptions 
below). 
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WELL DIAGRAM 
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En Sa fe/Allen & Hoshall Monitoring Well 002G01DA 

• Project /lISA MelfrJhs Locaticn ~on, TN. StNJtll2 - Southside Li"dfI 

Project No; rJ6-08420 Slrface Elevation: 266.90 feet msJ 

Stcrted at 1400 Q'/ 2-12-96 TOC Elevaticn 269.55 feet msJ 
~ed at 1845 Q'/ 2-12-96 Depth to GrOUldwater: 6.49 feet MeaslJ'ed: 4/KJ/96 

~ Method: Rotasaic - 4" core blTreJ iJside 6" casiJf1 GrCUldwater Elevation: 263.06 feet msJ 

Il1i'lg ~ Mtn;e Envi'arnentlt, Inc. Total Depth: 66.0 feet 

GeoIcgst: J. Kngsbtry WeI Screen: 48 to 58 feet 

u ~ 2 I § ! 
, 

-
Ii j I 

GEOLOGIC rESCRIPTION .= WELL DIAGRAM 
i=m ~i i ~ ~~ len it! ~ ~ M 

• 

o. 
~ 

g' 
5 30 8G (39-48') Sand and gravel, light 

-.; ~ 
0: p III iii 
· . yellowish-brown. Contact is approximate; u IIJ 

0: ~ 
u '" 

· . location unceratin due to poor return In the core > $ A-

0: 
~ Sli barrel. 0 c 

· . GW 
'Of 0 

45- 0: C 
Q .s: IIJ 

· . u J:l --- 0: ~ 
en 

T e 
0: ~ 

I 
_A t o. :P Sand, light yellowish-brown, gravel from 48' to 

.. 
· . 0·: ',::-:' 
0: ::0 56'. .:.: = .~. 50- · . 0·: ii 

6 120 8G 
0: ::0 IIJ 

:::~ ~ :;: · . 0·: ~ 
0: :·.0 '" " 

\ 
· . 0·: SW u i 
0: ::0 > '" A- i ,.- ,', 0 · . 0·· 
0: ::0 

.j u . - (\I 
'-0 

" ',::':' 52 
55-

· . 0·: -.; c 
0: ::~ 0 IIJ 

:;~~ } --- ~9 0 u 
o. 
'~ 

> 
· . Sand and gravel, light yellowish brown. Jj I 
0: ~ Sli 

. 
· . GW :~;~./ . 0: 

r 207.9 \ Gravel is up to 3" diameter. :.: .. :. :. 
60- ~ ~ I-

Cockfield Formation: Silty fine-grained sand, tan •• 
7 100 8G to light brown at contact. Changes to 

"~ .. ~, iii ... ~, IIJ 

\ 
medium-gray, silty and clayey fine-grained sand ... ~, '" 

~ ~ 
SC 

below, micaceous, mottled with light brown silt 
... ~, .!! ... ~, c 

and fine sand. ... ~, 0 
C 

65- ~~ 
... ~, IIJ ... ~. J:l 

--- 200.9 ~ ...L. 
Soil boring terminated at 66'. 

70-

75-

• 80-
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EnSafe/Allen & Hoshall Monitoring Well 002G02UA 
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OL 

ML 
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ML 

GEOLOGIC r£sauPTION 

(0-27') Upper AUuvium (see descriptions 
below). 

(0-1') Soil. 

(1-15') SUt (see descriptions below). 

(1-4') Silt, very clayey, moderate 
yellowish-brown. 

(4-6') Silt, moderate yellowish-brown, very dry 
from 4' to 5'. 

(6-15') Silt, moderate yellowish-brown mottled 
with some light olive gray, with considerable iron 
staining and iron-manganese nodules, especially 
from 14' to IS'. 

(14-15') Becoming moist. 

(15-27') Silt, clayey, dark greenish-gray (see 
descriptions below). 

(15-16') Silt, very clayey, dark greenish-gray, 
moist. 

(16-26') Same as above with some snail shell 
fragments. 

Slightly sandy from 23' to 26'. 
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EnSafe/Allen & Hoshall Monitoring Well 002G02UA 

Project: NSA Ml!!fTJ;Jhs locatitn: ".;ngton. TN. SWJI2 - Southside LlW1fJ 

ProjeCt No.: KJ6-08420 Sc.rface Elevation: 267.43 feet msJ 

Sta'ted at 1150 on 2-12-96 TOC Elevatial: 269.57 feet msJ 
C~ted at 1230 on 2-12-96 Depth to GrOUldwater: KJ.64 feet MeSSU'ed: 4/8/96 

Q1ng Method: Rotasaic - 4" core bineI mKJe 6" casiIg GrOUldwater Elevation: 258.93 feet msJ 

Geologst D. LacId, I'L Pirks 

30-

35-

40-

45-

50-

Total Depth: 27.0 feet 

WeI Screen: "to 27 feet 

GEOLOGIC rESCRIPTION 

Ml (28-27') Same as above, becoming mottled with 
olive gray material. 

Soil boring terminated at 27'. Note: No sampies 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G02DA. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G02DA 

~ ~ ~ I 1 
§ 

~ i=m ~ni i I GEOLOGIC CESCRIPTION WELL 

~~ ~ ~ M 

OL (0-38') Upper AUuvium (see descriptions 
below). 

(0-1') Soil. 

(1-15') SUt (see descriptions below). 
90 BG 

(1-4') Silt, very clayey, moderate 
yeUowish-brown. 

(4-8') Slit, moderate yeUowlsh-brown, very dry 
from 4' to 5'. 

(8-15') Silt, moderate yellowish-brown mottled 
with some light olive gray, with considerable Iron 
staining and manganese nodules, especially from 
14 to 15'. 

ML 

01 .e ., 
III 
(.J 

2 48 BG (.J 
> 
~ 

0 g '"II' 

~ .. 
U 01 
en 
ci 

(14-15') Becoming moist. -
~ 

(15-27') Silt, clayey, dark greenish-gray (see 
descriptions below). 

(15-18') Silt, very clayey, dark greenish-gray, 
moist. 

(18-28') Same as above, with some snail shell 
fragments. 

ML 

3 89 BG 

Slightly sandy from 23' to 26'. 
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EnSafe/Allen & Hoshall Monitoring Well 002G02DA 

• Project NSA /tIenphs Locatia'l: ~on, TN. SWJ#2 - Southsic1e LS"IdfI 

Project No.: rJ6-08420 Suface Elevation: 267.09 feet msJ 

Stated at 0745 en 2-7-96 TOC Elevation: 269.58 feet msJ 
Ctxq)leted at 0843 en 2-7-96 Depth to GrOll'ldwater: 9.74 feet Measlred: 4/8/96 

o-Ing Method: Rotssai: - 4" core baTe! i'Isk1e 6" casiIg GrOll'ldwater Elevation: 259.82 feet msJ 

oong Conl>any: AlarIce Enwcnnental, Inc. Total Depth: 56.0 feet 

GeoIogst a LscIcf. w. PiTIes WeI Saeen: 41 to 51 feet 

~ ~ i I § 
~ "' i=m g~ ~~ UI A I 

GEOLOGIC [ESffi!PTION 5 W8.L DIAGRAM 

I ~ ~z:i ::J U) i U) M ~ ~ 

~ ML (28-27') Same as above, becoming mottled with 
olive gray. 

~40.1 
(27-30') Sandy slit, oiive gray, moist. 

ML 

30- t A37.1 ~ 
0 

SM (30-3f) Silty sand; medium to coarse-grained, 0, 
01 

4 100 86 " olive gray, wet, wood at 30'. /" f-236.1 .E ... 
ML 

co 
(31-32') Sandy silt; olive gray, moist. u - 235.1 u 

SM (32-33') Silty sand; medium to coarse-grained 
> 
~ 

with small diameter gravel, olive gray, wet, wood r f.234.1 0 • '01" 

at 33'. ~ 
u 

(33-37.5') Silt (see descriptions below). 
U) 

ci 
35- - - ~ (33-38') Clayey silt, olive gray with some snail ~ 

ML shell fragments, moist. iii 
l- II 

Some greenish-gray color material at 33.5'. 
.. 
II -(38-37.5') Same as above, becoming Slightly c 
0 -sandy. f-m,1 

I 
~ 

c 
o· 

II 

~ 
.J:l 

0: (38-53') Deeper Alluvium (see descriptions 
Sl'L below). - I-

0: ~ 
GW 

40- (38-40.5') Sand and gravel; sand is fine to 

I~ 
coarse-grained, gravel is up to 0.5" in longest 

! 
f.22e.8 

5 100 86 

~ 
dimenSion, light olive gray to olive gray, with - t- -
olive gray clay seams, wet. Wood at 38.5' and · -. 

~ 
40'. 

,,_.' 

SH. 
,.- .. 

(40.5-45') Silty sand and gravel; sand is coarse 
. - . 

GW · -' 
~ 

':-': 
to very coarse- grained, gravel is up to 15" in .' -: 

~ " longest dimension; mostly olive gray at 40.5' II - i 
~ 

II 

becoming moderate yellowish-brown mottled with t; · -. .. ... ,,_., 0 
45- 0 .. '.0 light gray below, wet. 

f 
222.1 u N .. -" .... 

· . 0': SW > : - : ~ ~ , -' 
~ 

8ecoming lighter in color near 45'. 
f-2a1 

':-': 
o· J~ \ 0 -
· . 1 (45-46') Sand. medium to coarse-grained. dark 'ii 
0: ~ 

-
· , yellowish-orange. with a few small pieces of (5 · -. 
0: ~Sl'L \ gravel. 

0 "-,, 

· , 

1 
.::.: 

• 0: ,c GW (46-50') Gravel and sand; gravel is UP to 3.5" in ':-': 

0: longest dimension; moderate yellowish-brown to 
: -: 

, , ~ dark yellowish-orange. wet. -0: -(' 
50-I- ~.1 ' -. _10-

Sl'L 
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EnSafe/Allen & Hoshall Monitoring Well 002G02DA 

6 95 BG 

GEOLOGIC IESCRIPTION 

(SO-5f) Sand, medium to yery coarse-grained 
and grayel up to 2" In longest dimension. 
Moderate yellowish-brown mottled with Ught gray 
material, wet. 

(51.5-53') Silty and sandy clay with grayel up to 
2.5" in longest dimension. Very light gray 
mottled "11th moderate yeHowish-brown and Clark 
yellowish-orange material. Wet. 

Cockfield Formation: Sand, fine-grained, yery 
light gray mottled "11th moderate yeHowlsh-brown 
and dark yellowish-orange material, slightly 
clayey, wet from 53' to 54'. With splotches of 
light brownish-gray material at 55', becoming 
yery fine dark yellowish-orange sand below 55'. 

Terminated soil boring at 56'. 

i 
~OIAGRAM 
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• 

• 
Psge 1 of 1 



EnSafe/Allen & Hoshall Monitoring Well 002G03DA 

42 1.5 

2 83 BG 

GEOlOOIC CESCRIPTION 

(0-29') Upper Alluvium (see descriptiOns 
below). 

~ (0-2') Soil, gravel, and asphalt. 

ML 

ML 

ML 

(2-8') Clayey silt; olive gray to light olive gray 
to greenish-gray. Contains some 
iron-manganese nodules. 

(8-13.5') Silt, moderate yellowish-brown mottled 
with light olive gray material. 

(11.5-13.5') Becoming moist with Iron staining and 
iron-manganese nodules. 

(13.5-30') Silt (see descriptions below). 

(13.5-28') SUt, olive gray to greenish-gray. 
Moist. 
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EnSafe/Allen & Hoshall Monitoring Well 002G03DA 

• Project NSA Ne/1phs 
Slrfac:e Elevation: 267.8 feet msJ 
Locatial: ~on. TN. SltHJ#2 - Southside L~ 

Project No.: rJ8-08420 
Stated at KJI5 on 2-6-96 TOC Elevatia'l: 269.62 feet msJ 
GaI1:lIeted at 1150 on 2-6-96 Depth to GrOllldWater: Kl91 feet Meaued: 4/8/96 

0"1rlQ Method: Rotasa/ic - 4" core bEn'eI hside 6" casing GrOllldWater Elevation: 258.71 feet msJ 

0"1ilg Conpany: AIa'K::e EnvrormentBl, Inc. Total Depth: 60.0 feet 

Geologst a Ladd, w. PiTks WeI Saeen: 38 to 48 feet 

I GEOLOGIC CESCRIPTION WaLDIAGRAM 

M 

• 20- Iron-manganese nodules below 20', becoming 
more moist with scattered shell fragments. 

3 65 B6 til c 
in 
til 
u 

ML Becoming slightly sandy below 22'. 
u 
> 
CL :; 
0 0 
~ ~ 

.z= a 
u 
UJ 

ci -
~ 

Wood fragment at 25.5'. 

25-

I--
(26-30') Sandy and clayey silt with 

I 
iron-manganese nodules. Wood fragments from 
28' to 29'. 

\ ::38.2 • 0" ',0 (29-48') Deeper Alluvium (see descriptions ,', 0" 
0:. ':0 SW below). ,:.0 

30-f.- ' , 
-~ 

_ .... 
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EnSafe/Allen & Hoshal/ Monitoring Well 002G03DA 

S:l ~ ~ I gi ~i :I i ::J (I) ~ (I) M ~ 

4 66 8G 

5 95 8G 

6 

GEOLOGIC rESCRIPTION 

gray in color. Coarsens downward. 
Contains few snail shell fragments. 

(35-38') Sand, medium to coarse (see 
descriptions below). 

(35-36') Sand, medium to coarse-grained, olive 
gray, wet. 

(36-38') Sand, medium to coarse, olive gray to 
light olive gray color. Coarser with gravel near 
38'. 

(38-39.5') Sand. slightly clayey with gravel, 
medium to very coarse- grained, moderate 
yellowish-brown, wet. 

Clay and sand with gravel, light gray mottled 
with moderate yellowish- brown. 

Shelby tube sample collected from 40' to 43', no 
lithologic description available. 

(43-45.5') Sand, medium to very 
coarse-grained, and gravel up to 1.5" in longest 

s.tt. dimension. Moderate yeUowish-brown color 
GW mottled with some light gray material. Less 

gravel near 45.5'. Wet. 

, 
5 WEll. DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G03DA 

7 121 

8 110 B6 

GEOLOGIC IESCRIPTION 

(45.5-48') Sand; fine to medium-grained, light 
gray with some pinkish-gray. 

(48-48.5') Sand, medium to coarse-grained, and 
gravel; moderate yellowish-brown, wet. 

(48.5-48') Sand, medium to very 
coarse-grained, and gravel; olive-gray color, 
wet. Bottom 3" Is moderate yellowish-brown 
sand and gravel, with gravel piece up to 3" in 
longest dimension. 

(48-54') Cockfield Formation: Sand: 
fine-grained . 

(48-49.5') Light gray. 

(49.5-50') Dusky yellow. 

(SO-54') Light gray. 

(54-80') Clay (see descriptions below). 

(54-58') Silty and sandy clay; olive gray with 
sand seams, olive gray, dark yellowish-orange 
sand at top. Lignite seam near 58'. 

(58-80') Clay; olive gray in color . 

Terminated soil boring at 80'. 

waLOIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G04UA 

OL 

2 
ML 

3 

ML 

GEOLOGIC CE~TION 

(0-27') Upper Alluvium (see descriptions 
below). 

(0-3.5') Soil and roots. 

(3.5-16') Silt (see descriptions below). 

(3.5-6') Silt, moderate yellowish-brown mottled 
with light olive gray, with considerable Iron 
staining. 

(6-16') Silt, olive gray to light olive gray mottled 
with moderate yellowish-brown. 

Moist from 12' to 16'. 

Contains Iron-manganese nodules from 13' to 16'. 

Mottled with dark yellowish-orange near 16'. 

No description available, collected Shelby tube 
from 16' to 19' for geotechnical analysis. 

(19-27') Silt (see descriptions below). 

(19-26') Silt, olive gray to greenish-gray, with a 
very few snail shell fragments, moist. 

With very fine sand below 22'. 

Contains roots below 23'. 

Contains Iron-manganese nodules from 24' to 
26'. 

(26-27') Silt, sandy (very fine-grained), olive 
gray to greenish-gray. contains snail shell 
fragments, moist. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description; these 
descriptions were transferred from the log of 
adjacent soil boring 002S0029OA. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G05UA 

• 
! § 

~ 
, 

:t:1fj 1 i 
GEOLOGIC CESCRIPTION ~ W8.L DIAGRAM 

I-u. ~ ~ ~ ~~ M If 
(0-27') Upper Alluvium (see descriPtions -:> 

below). 0 ... 
01 

(0-15.5') Silt; moderate yellowish-brown mottled 

T 
with some light olive gray material. Contains 
sattered iron-manganese nodules. 01 c 

-;; 
CD 
(.) 

(.) 
> iii CI.. G.I 

ML 0 ... ... G.I 

2 ~ =2 u 0 
(/) -e c 

G.I 

Slightly moist near 11'. .0 

N 

• Becoming mottled with some dark greenish-gray 
3 material near 14'. 

Increase in percentage of iron-manganese 
nodules near 15.5'. 

(15.5-26') Silt, dark greenish-gray, slightly 
moist. ~ 

20 
G.I '0 ... i 

ML Becoming light olive gray to greenish gray with u ... ... 
depth. (.) 0 

> N 
CI.. i ..... 

Snail shell fragments near 20'. - u 52 
~ '0 

1 
c 

- G.I 

25 
C!(.) 
o > 

No description available due to no sample Jj 
recovery from 26' to 27'. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 0026050A • 

• 
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EnSafe/Allen & Hoshall Monitoring Well 002G05DA 

8G 

88 8G 

BG 

8G 

ML 

8G 

2 80 8G 

8G 

GEOLOGIC rESCRIPTION • 

(0-34') Upper Alluvium (see descriptions 
below). 

(0-15.5') Silt (see descriptions below). 

Moderate yellowish-brown and mottled with some 
light olive gray Contains scattered 
Iron-manganese nodules. 

Slightly moist near 11'. 

Becoming mottled with some dark greenish-gray 
material near 14'. 
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EnSafe/ Allen & Hoshall Monitoring Well 002G05DA 

• Project; NSA NeI1phs Locatial: /tII;)gton. TN. SfHJ#2 - Southside LtIIdfl 

Project No.: tJ6-08420 Slrtac:e Elevation: 267.16 feet msI 

SteJ'ted at 0850 002-5-98 TOC Elevaticr1: 269.33 feet msI 
~ed at mo 002-5-98 Depth to GrOU'ldwater. 12.99 feet Measu-ed: 4/8/96 

D'1Ii'lg Method: RotBSalic - 4" core ba7e/ iIside 6" ~ GrOU'ldwater Elevation: 258.34 feet msI 

D'IIi'lg Conl>cIly: AIa?Ce En'li'arnentii, Inc. Total Depth: 55.0 feet 

Geologist Q Lsdd, Itt! Ptrks wei Screen: 40.5 to 50.5 feet 

!:a ~ ~ I § 
~ " ~m gi ~i i 1 I GEOLOGIC CEsauPTION ~ WELL DIAGRAM 

P3~ :len ~en it! ~ ~ m 
M 

~ 
!1I\,;II.G;oC' In ,",C'I \';C'1I1GyC' OT Iron-IIIGllyallC';oC' 

....... nodules near 15.5'. ~ f.2st7 
(15.5-26') Silt (see descriptions below). 

Dark greenish-gray, slightly moist. 

BG Becoming Ught olive gray to greenish-gray with 
depth. 

BG 

• 20- Snail shell fragments near 20'. 

ML 

3 75 BG 01 
.E 
'" 10 
U 
U 
> a.. -0 :t 

0 
~ ~ 

.s= 01 

BG u en 
ci -
~ 

25- BG 

~ 1,4\2 
!iI:. No description available due to no sample 

recovery. 

0 

• 
~ '-'39,2 

~ 
(28-34') Silt and very-fine grained sand with 

rare snail sheil fragments, mOist. 

BG MI.. 
SP 

30-Fo- r-- -~ -I.-
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EnSafe/Allen & Hoshall Monitoring Well 002G05DA 

GEOLOGIC rESCRIPTION WB..L DIAGRAM 

4 71 BG 

~ 
SP 

:; 
0 
~ 

BG CI 

CI .s: 
SM (34-50') Deeper Alluvium (see descriptions 

II> 
co 

below). (34-34.5') Sand, fine to 
t.> 
t.> ML coarse-grained, mixed with silt, olive gray to > 

BG ~ 

greenish-gray with snail shell fragments, moist. 0 .., 
(34.5-35') Silt; olive gray to greenish-gray. ~ 

u 
ML Dry. (/) 

(35-37') Clayey silt with some fine to 
e iD 
i-, 

II 
II> 

medium-grained sand and a few pieces of II 
BG dark-colored gravel, olive-gray, moist. Wood at ~ 

0 
35.5'. 'E 

II 

(37-39') Silty sand, fine to very 
&l 

SM 
coarse-grained, with Quartz and chert gravel, 
olive gray, wet. 

BG 
ML (39-39.5') Silt; olive gray to Ught 

brownish-gray. Dry. 

4 5 100 (39.5-41') Sand, coarse to very coarse-grained, 
and gravel up to 2.5" in longest dimension, olive 
gray near 39.5', then very Ught gray mottled 

BG with moderate yellowish-brown, wet. 
'1:J 

(41-43') Sand and gravel; sand is very fB 
coarse-grained, some gravel appears ii II> 

II 0 
weathered; moderate yellowish-brown mottled U C\I ..... 
with some light olive gray material, wet. 

II> 52 
t.> 
> 
~ 

BG ..: 
(43-43.5') Sand and gravel, dark .e 

II> 

yellowish-orange in color, wet. 0 
(43.5-44') Gravel and sand, wet; gravel is gray 

ci 

and red in color and up to 1.5" in longest 1 dimension, sand is light gray. 
BG 
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§ 
~ 
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I GEOLOGIC reSCRIPTION 5 WELL DIAGRAM 

~ ~ ~ 
(44-46') Gravel and sand; gravel is up to 3" in 

longest dimension and dark gray, sand is 
moderate yellowish-brown to dark 
yellowish-orange, wet. m 

SG (46-46.5') Gravel and sand; gravei is up to .75" 
GJ 
U 

in longest dimension, sand is coarse-grained and ." ~ 
u i moderate yellowish-brown to dark yellowish- > 
A. ... 

orange, wet. 
£ 

0 
N .... 

(46.5-50') Gravei and sand; gravel is up to 3" in 
.., 52 

longest dimension, sand is very coarse-grained 0 Q. 

SG ci III 
and moderate yellowish-brown to dark u 

yellowish-orange, wet. 

D • 6 93 SG 
(50-52.5') Cockfield Formation: clayey sand: 

fine-grained, stained moderate yellowish-brown 

SG to dark yellowish-orange with some very light 
gray seams of material. 

iii 
GJ ... 

(52.5-55') Sand, fine-grained, very light gray GJ 

SG color mottled with some dark yellowish-orange ~ 
0 

material. -c:: 
GJ 
D 

SG 

1 
Soil boring terminated at 55'. 

• 
Page., of., 



EnSafe/Al/en & Hoshal/ Monitoring Well 002G06UA 

.. 
i=m ] GEOLOGIC rESCRIPTION ~ WELL DIAGRAM 

~ ~~ ~ 
(0-27') Upper Alluvium (see descriPtions -below), 

:> 
0 
~ 

OJ 

(0-,5) Soil, gravel, and asphalt, 

T (,5-15') Silt, mostly moderate yellOwish-brown to 
Z light olive gray, ... 
to 

(,5-6') Silt; moderate yellowish-brown mottled tJ 
tJ 

with light olive gray material, Some Iron-staining > iii A. 
Ml and rare iron-manganese nodules, 0 ~ 

"II' ., 
2 (6-14') Percentage of light olive gray-colored .s: ~ u 0 

material decreases down to 14', en -ci ~ - .&l 
: 
N 

(14-15') Becoming mostly Ught olive gray to 
greenish-gray mottled with moderate 

3 yellowish-brown, Abundant iron staining and 
iron- manganese nodules lust above 15', 

Ml (15-19') Silt. olive gray to dark greenish-gray, 

Wet from 16-19', 

(19-25') Silt, dark greenish-gray mottled with ~ 
20 

., 
" ~ Iij brownish-gray material, Some snail shell u ... .. 

fragments present. tJ 0 

Ml > 
i 

N 
A. .... 
£ u 52 

" 1 
... c: 

Some Iron/manganese nodules at 24', Wood at (5 
., 

25', c::i tJ 
> 

Ml (25-27') Silt, olive gray to greenish-gray in Jj 
color, 

Rare snail shell fragments and wet below 26', 

Soil boring terminated at 27', Note: No samples 
were collected for lithologic description, These 
descriptions were transferred from the log of 
adjacent monitoring well 002G06DA, 
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GEOLOGIC rESCRIPTION 5 waLDIAGRAM 

~m ii i ~ I!!~ ~ ~ ::1(1) (I) M 

(0-32') Upper Alluvium (see descriptions 
below). 

75 8 (0-.5') Soil, gravel, and asphalt. 

(.5-15') Silt, mostly moderate yeUowlsh-brown to 
light olive gray. 

(.5-6') Silt; moderate yellowish-brown mottled 
with light olive gray material. Some Iron staining 

ML and rare iron-manganese nodules. 

(6-14') Percentage of light olive gray-colored 
material decreases down to 14'. 

2 53 5 

• (14-15') Becoming mostly light olive gray to 
greenish-gray mottled with moderate 
yellowish-brown. Abundant Iron staining and 
Iron- manganese nodules just above 15'. 01 

.E .,. 
(15-19') Silt, olive gray to dark greenish-gray. ML ftI 

t.l 

Wet from 16-19'. 
t.l 
> a... -0 

::> 
119-25') Silt, dark greenish-gray mottled with 0 

'q' & 
3 50 5 

brownish-gray material. Some snail shell .c 
fragments present. 

u 
(I) 

ML ci -
N 

Some iron-manganese nodules at 24'. Wood at 
25'. 

(25-29') Silt, olive gray to greenish-gray In 
ML color. 

Rare snail shell fragments and wet from 26-29'. 

(29-32') Sand, very fine-grained, and slit; 

4 78 4 
greenish-gray, rare snail shell fragments, wet. 

Becoming olive gray in color near 32'. 

(32-54') Deeper Alluvium (see descriptions 
below). 

(32-36') Sand, fine to coarse-grained, with clay iii 
II .,. 

seams. Olive-gray in color with rare snail shell II 

• fragments, wet. Wood near 34'. ~ 
0 

(36-39') Sand, fine to coarse-grained, olive C 
II 

gray, with scattered gravel and snail shell 
fragments, wet. -'-
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EnSafe/Allen & Hoshall Monitoring Well 002606DA 
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GEOLOGIC CESCRIPTION 

(39-44') Sand, fine to coarse, olive gray with 
gravel up to r' In longest dimension. Rare snail 
shell fragments, wet. 

Clay seams (3" to 5" thick) at 40', 4t', 42', and 
43.5'. 

(44-46.5') Sand. very coarse-grained, and 
gravel up to 2.5" In longest dimension. Moderate 
yellowish-brown mottled with light olive gray 
material, wet. 

(46.5-48') Sandy silt; light olive gray to light 
gray In color. A 2" thick sand and gravel seam 
occurs at 47'. Wet. 

(48-51') Sand and gravel; sand Is very 
coarse-grained and gravel Is up to 3" In longest 
dimension. Moderate yellowish-brown mottled 
with Ught gray, wet. 

Clay seams near 51'. 

(51-54.5') Sand Is now medium to 
coarse-grained and gravel is up to 2.5" In 
longest dimension. Moderate yellowish brown, 
wet. 

(64-55') Cockfield Formation: Silty clay with 
very fine-grained sand. Dusky yellowish-brown 
to moderate yellowish-brown. LIgnltlc material 
at top. 

Terminated soil boring at 55'. 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G07UA 

2 
ML 

3 

GEOLOGIC CESCRIPTION 

(0-27') Upper Alluvium (see descriptions 
below). 

(0-4') Soil, gravel, and asphalt. 

(4-15') Slit, moderate yellowish-brown mottled 
with light olive gray and olive gray. 

(4-10') Silt, moderate yellowish-brown mottled 
with light olive gray, with iron-manganese 
nodules. 

(10-15') Clayey slit, moderate yellowish-brown 
mottled with olive gray, becoming moist near IS'. 

No recovery from IS' to 16'. 

No description available; collected a Shelby tube 
sample from 16' to 19'. 

(19-24') Clay and silt, olive gray to 
greenish-gray, wet. 

(24-27') Fluvial Deposits (see descriptions 
below). 

(24-25') Sand, fine to medium-grained, and silt, 
olive gray to greenish-gray, with snail shell 
fragments, wet. 

(25-27') Silt and sand, very fine-grained, 
olive-gray to greenish- gray, with snail shell 
fragments, moist. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
ad jacent soil boring 002S0030DA . 

WELL DIAGRAM 

:; 
0 
Q 

01 T .s 
'" III 
U 
U 
> iii 
~ II 
0 '" ~ II 

.c. ~ u 0 en c: 
ci II - &l 

N 

" i 
'" u 0 

> 
i-

N 
~ ...... 

~ 
u 9 

" 1 '" c 
- II C!u 
o > 

jj 
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EnSafe/Allen & Hoshal/ Monitoring Well 002GOBUA 
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~ 

, 
i=ffi 1 I GEOLOGIC CESCRIPTION 5 WB.L DIAGRAM 

I!!~ It! ~ ~ ~ M 

(0-27') Upper Alluvium (see descriptions 
below). 

01 
.E 

(HI') Silt and clay. .. 
IU 
tJ 

(1-2') Clayey Silt; Ught olive gray to tJ 11 > 
greenish-gray and mottled with moderate A- li ., 
yellowish-brown material. 

0 II ~ 

~ ~ 
(2-4') Silty clay; dark greenish-gray. u 0 -(f) c: 
(4-IS') Silt, clayey (see descriptions below). ci II 

ML - &l 

(4-5') Clayey silt, light olive gray mottled with ~ 

moderate yellowish- brown material. 

(5-15') Moderate yellowish-brown mottled with 
olive gray material, contains iron-manganese 
nodules. 

Becoming moist; more clay-rich with less olive 
gray-colored material from 14-IS'. 

(lS-27') Silt and very fine-grained sand. Olive ii 
"0 II 

gray to greenish-gray in color. Contains snail .. ii u 
shell fragments. Top of Fluvial Deposits 

.. .. 
tJ 0 

estimated at 22'. > 
i 

N 
A- .... 

52 
Sand, jelly-like, lighter in color, wet at 27'. :2 u 

"0 

1 '" c: 
Wood fragments scattered throughout from 24' - II 

~tJ 
to 27'. o > 

l5 
Terminated soli boring at 27'. Note: No samples 
were collected for lithologic description. These 

30 
descriptions were transferred from the log of 
adjacent monitoring well 002G08DA. 
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(0-22') Upper Alluvium (see descriptions 
BG 

below). 

100 BG (0-.5') Concrete. 

(.5-1') Soil and gravel. 

BG (1-<4') Silt and clay. 

BG 
(1-2') Clayey silt, light olive gray to 

greenish-gray and mottled with moderate 
yellowish-brown material. 

BG 
(2-<4') Silty clay; dark greenish-gray. 

2 53 

BG Ml (<4-18') Silt, clayey (see descriptions below). 

(<4-5') Clayey silt, light olive gray mottled with 

• BG moderate yellowish- brown material. 01 

(5-15') Moderate yellowish-brown mottled with 
.E 
'" CII 

~ BG olive gray material. Contains iron-manganese u 
0 

nodules from 5' to 18'. 
u Q > a.. 

BG Becoming moist; more clay-rich with less olive 0 
'011' 

gray-colored material from 14-18'. .z: 
u 

BG (18-29') Silt and very fine-grained sand. Olive 
U) 

3 90 gray to greenish-gray in color. Contains snail e 
BG shell fragments. Top of Deeper Alluvium deposits ~ 

estimated at 22'. 

SG Sand, jelly-like, lighter in color, wet at 22'. 

BG 
Wood fragments scattered throughout from 24' 
to <41'. 

4 96 SG iii 
1\1 

'" 
SG .!! 

(29-33') Silt and sand; sand is fine to 
C 
0 -coarse-grained. c: 

BG 
1\1 

<4 96 Olive gray to greenish-gray with snail shell U 
SG 

fragments, wood scattered throughout, wet. t (33-39') Sand, fine to very coarse-grained, and 

BG silt, olive gray to greenish-gray, with snail shell 'C 
fragments, wood scattered throughout, wet. i .. 

BG 
0 
C\I 
"-• 52 

BG 1. 5 100 
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BG 

BG 

BG 

BG 

BG 

e 75 

GEOLOGIC CESCRIPTION 

(39-41') Sand, fine to coarse-grained, and silt, 
olive r;,ay to greenish-gray, with snail shell 
fragments, with wood scattered throughout, wet. 

(41-42') Sand, fine to coarse-grained. and silt 
with r;,avel up to 2.5" In longest dimenSion. Olive 
gray to greenish-gray, wet. 

(42-43') Very coarse-grained sand and gravel 
up to 2"ln longest dimension. Moderate 
yellowish-brown, wet. 

(43-45') Gravel up to 2" in longest dimension, 
and sand, very coarse, very light gray mottled 
with moderate yellowish-brown, wet. 

(45-51.5') Cockfield Formation: Clay, dusky to 
dark yellowish-brown with light olive gray 
fine-grained sand laminations. 

Becoming very sandy near base of soil boring; 
sand is fine to medium-grained and light olive 
gray in color. 

Terminated soil boring at 51.5'. 

W8.L DIAGRAM 

+ 
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QL. 
GW 

ML 

2 

ML 

3 

ML 

SM 

GEOLOGIC IESCRIPTION 

(0-26') Upper Alluvium (see descriptions 
below). 

(0-3.5') Soil and gravel (fill). 

(3.S-S') Clayey silt; moderate yellowish-brown 
mottled with Ught olive gray material containing 
iron-manganese nodules. 

(S-Ur) Silt, very clayey, moderate 
yellowish-brown to dark yellowlsh- brown 
mottled with medium gray material. 

Abundant iron-manganese nodules from 9' to 11'. 

Moist with some Iron-manganese nodules from 13' 
to IS'. 

Less iron-manganese nodules, becoming more 
dark yellowish-orange from 15-19'. 

(19-23') Silt, clayey, olive gray to 
greenish-gray, becoming just olive gray from 22' 
to 23', containing snail shell fragments. 

(23-27') Silty sand; fine to medium-grained, 
olive gray In color, with snail shell fragments, 
moist to wet. Top of Deeper Alluvium deposits 
estimated at 26'. 

Wet below 25'. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G09DA. 

" 5 WELL DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 002G09DA 

I 1 GEOLOGIC CESCRIPTION I WELL DIAGRAM 

~ ~ M 

(0-26') Upper AUuvium (see descrIPtions 
8 below). 

75 if (0-3.5') Soil and gravel (fIll). 

a 
(3.5-8') Clayey silt; moderate yeHowlsh-brown 

5 
mottled with light olive gray material containing 
Iron-manganese noduleS. 

ML 

a 

(8-19') Silt, very clayey, moderate 
5 yellowish-brown to dark yellowlsh- brown 

2 98 mottled with medium gray material. 

a Abundant Iron-manganese nodules from 9' to 11'. 

01 .so 
'" «I 

a Moist with some iron-manganese nodules from 13' u 
ML u 

to 15'. > 
A. 
0 -4 'II' ~ Less iron-manganese nodules, becoming more Ji & 

dark yellowish-orange from 15-19'. u 
(f) 

ci 
5 -

N 

2 
(19-23') Slit, clayey (see descriptions below). 

20 3 90 
(19-22') Silt, clayey, olive gray to 

5 ML greenish-gray, containing snail sheil fragments. 

(22-23') Same as above, but olive gray In color. 

a 
(23-27.5') Sand, fine to medium, silty, olive gray 

in color, with snail sheil fragments, moist to wet, 

a wet below 25'. Top of Deeper Alluvium deposits 
estimated at 26'. 

5 
4 100 (27.5-28') Sand, fine to very coarse-grained, 

olive gray, with snail shell fragments, wet. 
5 ML (28-31') Slit; olive gray in color with snail sheil 

fragments. Wet. vegetation near 29'. 
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GEOLOGIC lESaUPTION WELL DIAGRAM 
~m ~i i ~ ~~ :J(I) ~(I) (I) M ~ ~ 

ML - II 

3 ::> -o -
(31-34') Silty sand, very fine-grained becoming e;, g 

u 1] progressively coarser near 34', olive gray to > 
4 100 SM light olive gray near 34', with snail shell 

Q. 

8 0 

fragments, wet. 
~ 

&. 
u 

(34-34.5') Coarse to very coarse-grained sand (I) 

sa e with gravel. Light olive gray to greenish-gray, 
containing snail shell fragments, wet. 

i 6 
(34.5-35') Sand, very fine to medium-grained, 

light olive gray to greenish-gray, wet. 

(35-38') Silty sand, very fine to very 
7 coarse-grained, with Quartz and chert gravel up 

c: 
II " to I" in longest dimension, olive gray, wet. 
II i ... 

• 5 390 
u ... 
." 

(38-43') Sand and gravel; sand is fine to very u 0 
N 

5 > ...... 
coarse-grained, gravel Is UP to I"in longest Q. 51 
dimension; moderate yellowish-brown mottled 

..; 
0 

with light gray material, wet. 
;;; 

i 
e 0 u 

(43-44') Coarse-grained sand, moderate 
ci " 

yellowish-brown mottled with medium light gray jj 6 material, wet. 

(44-46') Sand and gravel, gravel and sand 
(see descriptions below). 

5 (44-45') Sand and gravel; sand is very 
coarse-grained and gravel is up to 1.5" in 

5 
longest dimension; moderate yellowish-brown 
mottled with medium Ught gray material, wet. is 

II 

6 102 (45-46') Gravel up to 1.5" in longest dimension, 
... 
II 

6 and sand, dark yellowish-brown to moderate ~ 
0 

yellowish-brown; becoming clayey near 46'. -c: 
II 

(46-55') Cockfield Formation: Clay, dusky 
&l 

5 yellowish-brown to dark yellowish-brown. 1 5 With light olive gray sandy seams below 52'. 

With some lignite seams below 53'. 

Terminated soil boring at 55' . 

• 
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GEOlOGIC LESCRIPTION 

(0-32') Upper Alluvium (see descriptions 
below). 

Silt and clay (fill material) from 0' to 6', 
moderate brown to moderate gray color. 

Moderate gray to light yellowish-brown, slightly 
moist. 

Mottling with dark yellowish-orange material with 
some organic material from 13' to 16'. 

Silt, moderate brown to light gray with dark 
oranglsh-yellow mottling from 16' to 25'. Organic 
material present. Moist. Becomes wet at 20'. 

Color change at 25' to Ught greenish-gray and 
olive gray. Shell fragments present. Wet. 

Silt with minor clay and sand. Moderate 
greenish-gray with common snail shells. Wet. 

Terminated soil boring at 32'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002Gl0DA. 

WELL DIAGRAM 

01 
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4 
(0-36') Upper Alluvium (see descriptions 

below), 

67 4 Silt and clay (fill lDaterlal) from 0' to 6', 
moderate brown to moderate gray.in color, 

2 

Moderate gray to light yellowish-brown, slightly 
3 moist. 

3 

2 35 3 MJ.. 
CL 

• 3 Mottling with dark yellowish-orange material with 
some organic material from 13' to 16', 

3 
CIl .= 

Silt, moderate brown to light gray with dark ... g 4 III 

orangish-yellow mottling from 16' to 25', Organic u 
u Q 

material present. Moist. > 
Q., 

3 0 

"'" Wet at 20', s; 
3 90 3 u 

(I) 

ci -3 N 

Color change at 25' to light greenish-gray to 
3 olive gray, Shell fragments present. Wet. 

ML Silt with minor clay and sand. Moderate 
2 greenish-gray with common snail shells, Wet. 

4 100 

2 

4 100 2 

2 

3 

2 (36-50') Deeper Alluvium (see descriptions 

• S1i below), 

2 
SM 

Page 1 



EnSafe/ Allen & Hoshall Monitoring Well 002G10DA 

(.) 

~ ~ ~ m 
, 

~i ! d GEOLOGIC [ESaUPTION ~ WELL DIAGRAM ;=tLi ;i i ~ ~.~ ~ ~ ~ :len M 

5 85 2 (38-45') Sand with gravel. Silt seams from 
38-42', with thicknesses ranging from 8 to 12 

Sli Inches. Sand Is brownish-gray to light 
2 SM yeUowlsh-brown. 

't' 
i 

2 
.. 
0 

Gravel In a sut and clay matrix with minor sand. N ..... 
3 

Very hard, dry to moist. ~ 

Sand and gravel, Ught yellowish-brown to light 1 2 
yellowish gray. 

Color change to dark orangish-yellow. 

6 120 2 Cockfield Formation: Dark brownish-gray clay 
ii 

" ... 
with Interbeds of silt and fine sand. Fine to 

2 CI.. medium-grained sand lense at 55'. 
ML 

2 

Terminated soil boring at 58'. Note: PID 
response likely due to moisture In samples. 
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~ ~ ~ 

(20-22') Silt, slightly clayey, medium light gray 
to light gray, stained moderate brown. Moist. 

Ml (22-24') Clayey silt, pale yellowish-brown to m 
II ... 

pale brown in color. Moist. u ... " (.) i > ... 
CI.. 
..; 0 

C'I 
.!2 ..... 

(24-27') Silt (see descriptions below). 
... 

It 52 
0 

(24-28') Silt; medium gray to brownish-gray with 0 u 
25 " 

Ml patches of dark yellowish-orange material. li Moist. 

(28-27') Silt, light olive gray to medium gray, 
slightly moist. 

Soil boring terminated at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring weil 002Gl1DA. 
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GEOLOGIC [ESCRIPTION !; WELL DIAGRAM 

~~ I Ii' ~ ~ ~ ...,- ~ 
M 

(0-33') Upper Alluvium (see descriptions ~ 

I 42 BG below), r ~2 f0- r- (0-1') Fill and skeet fragments, 

2 71 BG (1-24') Silt, clayey (see descriptions below), 

r- r- (1-2') Clayey silt, yellowish-brown to 

5- 3 73 BG 
brownish-gray In color, 

(2-8') Silt, clayey, dark yellowish-brown with - - dark yellowish-orange staining. Trace of 

4 83 BG organic material, 

- - Finely laminated and contains small 
Iron-manganese nodules from 4-8', 

5 96 BG 
(6-8') Silt, decreasing clay content and 

• 10-- - Increasing iron-manganese nodule content. 

8 100 BG Yellowish-brown to light olive gray, moist. 

- - (8-18') Slit, slightly clayey yellowish-gray to 01 

light olive gray color, moist. .E 
ML 

." 

100 
CD 

7 BG Increase In dark yellowish-orange staining, 
(.) 

(.) 

- - moisture content. and Iron-manganese content > 
~ -from 10-14', '" 0 0 

15- 8 100 BG ~ 51 
Stained dark yellowish-orange in color from .sf. 

I,) - - 14-18', Very moist from 14-15', CIl 

9 100 BG Less staining from 16-IS', Very moist from 16' to 
e 

17' (water came up the borehole when auger was 
N 

- - advanced), 

10 92 BG (18-19') Silt, slightly clayey, medium gray In 

20-- - color, Moist. 

11 83 BG (19-20') Silt, slightly clayey, yellowish-gray to 
light olive gray, moist. 

I- -
(20-22') Silt, slightly clayey, medium light gray 

12 100 BG to light gray, stained moderate brown, moist. 

l- I- (22-24') Silt, clayey, pale yellowish-brown to r 2412 

25- 13 100 BG pale brown color, moist. 

l- I- ML 
(24-2S') Silt (see descriptions belOW), 

14 100 BG 
(24-28') Silt; medium gray to brownish-gray with 

patches of dark yellowish-orange material. 

• r- r- Moist. 

~ 
2372 

15 100 BG ML 
(28"72S') Silt; light olive gray to medium gray, -I "-

Slightly moist. 

~ 30-'--- -- -(28-33') Silt, sandy (see descriptions below), 

Page IO~ 
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EnSafe/Allen & Hoshall Monitoring Well 002611DA 

:I 
~ 

16 100 8G 

17 100 8G 

18 71 8G 

19 92 8G 

20 58 8G 

21 88 8G 

22 92 8G 

23 83 8G 

ML 

GEOLOGIC CESCRIPTION 

(28-30') Sandy silt; light olive gray to medium 
gray In color, slightly moist. 

(30-32') Sut, sandy,lIght olive gray, sUghtly 
moist, contains pockets of small red 
carbonaceous material. 

(32-33') Silt, sandy, medium Ught gray to medium 
gray, moist. 

(33-43') Deeper Alluvium (see descriptions 
below). 

(33-34') Sand, fine to coarse-grained, light 
olive gray color, wet. 

(34-36.25') Sand, fine to coarse-grained, with 
clay, silt, and gravel up to .5" in longest 
dimension. Light brownish-gray to pale red, 
moist. Coantalns silt and clay from 34-35'. 

(36.25-38') Clayey sand with gravel up to I" in 
longest dimension, olive gray to medium gray, 
moist. 

(38-40') Sand and gravel, light olive gray to 
pale brown. Gravel content increases with 

1"""4---h1 depth. 

(40-42') Sand and gravel, olive gray to 
brownish-gray stained dark yellowish-orange, 
wet. 

(42-43') Sand and gravel,light olive gray, wet. 

(43-46') Cockfield Formation: Clay, 
brownish-gray to dusky brown, finely micaceous, 
with fine-grained sand laminae from 44' to 46'. 

Terminated soil boring at 46'. 

W8.L DIAGRAM 

i ... 
o 
N ... 
~ 
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EnSafe/Allen & Hoshall Monitoring Well 002G12UA 

• 
1i: 1 

i=W 
~ 1 GEOLOGIC IESCRIPTION WELL DIAGRAM 

~ ~ ~~ ~ M 

(0-28') Upper Alluvium (see descriptions 
58 4 below). 

Silt and clay; light brown to dark 

2 75 6 
yellowish-brown color from 0'-2'. 

Light brown to yellowish-brown color. Many small 
iron-manganese nodules. Staining with orange 

3 50 5 rust-colored material. Dry. Ol 

Grayish-brown to light brown color, stained dark 
.E ... i6 III 

orange to rust- colored. Iron-manganese u 41) ... 
4 75 4 nodules common. Dry. 

u 41) 
> ~ Q.. 

0 0 
Slightly moiSt. ~ c: 

~ 
41) 

5 100 3 Fewer iron-manganese nodules, very slightly &l 
u 

• moist. 
en 
e 

6 92 3 
Increase in percentage of iron-manganese N 
nodules; increase in moisture content from 11.5' 
to 12'. 

7 92 3 Yellowish-brown to light olive gray color. 

t:1l.. 
Decreased staining and percentage of 

CL iron-manganese nodules. Moist. 

8 96 3 Medium yellowish-brown to light olive gray, 
moist. 

9 92 3 
Silt and clay, moist. Increased staining. 

Light olive gray. 

10 100 4 
Color change to medium gray at 18.5'. Some 
staining with black material (iron/manganese or 
organics). ii ~ 

41) c ... III 

11 100 4 
u en ... 
u 0 

N 
> .... 
Q.. 5! 
...: 

12 100 3 J2 ... i 
Decreased moisture content. 

5 u 
ci ~ 

13 100 4 jj Clay and silt; greenish-gray, dry. 

14 100 4 

• Terminated soil boring at 28'. Note: PID 
response likely due to moisture content of soil. 

Page' of' 



EnSafe/Al/en & Hoshal/ Monitoring Well 002G12DA 

75 BG ML 

GEOLOGIC CESCRIPTION 

(0-35') Upper Alluvium (see descriptions 
below). 

Silt and clay; light brown to dark 
yellowish-brown color from 0'-2'. 

Light brown to yellowish-brown color. Many small 
iron-manganese nodules. Staining with orange 
rust-colored material. Dry. 

Grayish-brown to light brown color, stained dark 
orange to rust- colored. Iron-manganese 
nodules common. Dry. 

Dry to slightly moist. 

Fewer iron-manganese nodules, very slightly 
moist. 

Increase in percentage of iron-manganese 
nodules; increase in moisture content from 11.5' 
to 12.0'. 

Yellowish-brown to Ught olive gray color. 
Decreased staining and percentage of 
iron-manganese nodules. Moist. 

Medium yellowish-brown to light olive gray, 
moist. 

Silt and clay, moist. Increased staining. 

Light olive gray. 

Color change to medium gray at 18.5'. Some 
staining with black material (iron/manganese or 
organics). 

Decreased moisture content. 

Clay and slit; greenish-gray, dry. 

Clayey silt, light olive gray to medium gray 
color. Some orangish- brown staining. Mostly 
dry. 

waLDIAGRAM 

z 
'" IU 
(.J 

(.J 

> 
0-

o .., 
.s= 
u 
en 

e 
~ 
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EnSafe/Allen & Hoshal/ Monitoring Well 002G12DA 

Project NSA f.IeITJ;JI'Is Locatia'l: Mlilgton, TN. SWJ#2 - Southside LWIdfI 

Project No~ 106-08420 Sl.rface Elevation: 266.56 feet msJ 
Stcrted at 1300 on 1-29-96 TOC E1evatiat 268.63 feet msJ 
~ed at 1400 on 1-3(r96 Depth to GrOU'ldwater. 6.02 feet Measu"ed: 4/8/96 
D'ilng Method: Rotssaic GrOU'ldwater Elevation: 262.61 feet msJ 

Tots Depth: 50.0 feet 

Geologist J. KngsbIry, R Thomas WeI Screen: 38.5 to 48.5 feet 

GEOLOGIC CESCRIPTION WB.L DIAGRAM 

2 

--
3 

1-1-

35- 4 _ ..... 

40-- r-

5 

45-1- r-

6 

7 

55-

60-

75 8G I 
OJ 

ML 
.e 

Contains streaks of fine to medium-grained sand :ll 
83 8G approximately 1 to 2 inches thick, light ~ 

olive-gray to medium gray. it 
~~~~-----------------------------------+2~ 0 sc. Silt, sand, and clay, light olive gray. "If 

100 8G 0.' o~ SM ;" ----------------------------------.....,r2:.3\6 ~ 
. 0 '.: SW (35-51') Deeper Alluvium (see descriptions ~ 

67 

83 

75 

below). r f-2n6 ~ 
(35-36') Sand; fine to coarse-grained, .~ 

yellowish-gray to yellowish- brown color. t 
~S-t-ar-t-f-iv-e--f-o-ot-s-P-lit---s-po-o-n-in-t-er-v-aI-S.--------~ 

o· 'C Sand and gravel; gravel up to I" in diameter, 
Yellowish-gray to yellowish-brown In color, 

1_'!-6 

8G '~:Q ~ 
r'~'~~~--+------------------------------------H~4B 

~0~"~,~-C---+--------------------------------------------+2a6 
Sand and gravel, yellowish-brown to 

8G 6:' p ~ yellowish-gray, 

r-~r+-~------------------------------------------------~Q6 

O· '0 
8G ".0' 

0:::0 SW 

sc. 
~ 

Sand with rare gravel, light olive gray, matrix 
resembles reworked Cockfield Formation from 50' 
to 51', Cockfield Formation contact Is at 51', 
Sand, fine to medium-grained, finely lignitic and 
micaceous, is present from 51' to 51.5'. 

Sand with silt and clay. 

Terminated soil boring at 51.5', Note: Sample 
lithology and PlO readings from 0' to 28' 
obtained during the advancement of 002G12UA. 
lithology and PID readings from 28' to 51.5' 
obtained during the advancement of 002G12DA . 

m 
III 
~ 

u ... 
U 
> 
A.. 

',::'.: 
· -' 

· _. 
':-',' 

.' - : 
· -' 
· -. 

I 

Page 2 of 2 



EnSafe/Allen & Hoshal/ Monitoring Well 002G13UA 

~ ~ ~ I § 
~ F:m gw ii i 1 I GEOLOGIC reSCRIPTION WELL DIAGRAM 

~! ~ ~ ~ii M 

(0-30') Upper Alluvium (see descriPtions 
OL below). 

Clay and silt, dark yeUowlsh-brown, moist, with 
organic material end roots. 

Silty clay/clayey silt, greenish-gray and -moderate yellowish-brown, Slightly moist, soft to 
:0 
0 

slightly firm, with some dark iron staining. 
e, 
OJ 

Clayey silt, greenish-gray and moderate ~ 
0 

yellowish-brown, with iron/ manganese Inclusions -c: 

and organic material, slightly moist. 
tJ OJ 
> &l 
Q.. 

Iron-manganese nodules Increasing In 0 
'q' 

percentage and size (up to .5" In diameter). .r: 
u 

Some staining with a dark yellowish-orange 
I/) 

ci 
material. -

~ 

ML Increase In clay percentage. 
ID 
OJ 

Clayey silt, light olive gray color stained light .., 
OJ 

brown to dark yellowish-orange. MOisture ~ 
content Increasing as Iron/manganese nodules 0 

~ 
decrease in percentage. OJ 

&l 

Very moist at 1'1' becoming less moist near 16', 
rare Iron/manganese nodules. 

Clayey silt, medium gray to light olive gray 
stained light brown to dark yellowish-orange, 
very moist. 

Silty clay, medium light to medium gray, wet. 
ii 

Dark greenish-gray to grayish-olive green color, OJ 
t; 

wet. .., 
tJ " Very moiSt. 
> i Q.. .., 
..: 0 0 N -;; ..... 

CL 0 i 52 
Light olive gray to grayish-olive green color. e .g 
Very moist and soft. 

:U 
Clayey silt, slightly moist, soft. 

ML 

Page I of I 
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EnSafe/Allen & Hoshall Monitoring Well 002G13MA 

1 ~ 
fE ~ 

BG OL 

ML.. 
CL 

2 BG 

ML 

3 BG 

CL 

ML 

GEOLOGIC rESCRIPTION 

(0-34') Upper AUuvium (see descriptions 
below). 

Clay and silt, dark yellowish-brown, moist, with 
organic material and roots. 

Silty clay/clayey silt, greenish-gray and 
moderate yellowish-brown, slightly mOist, soft to 
slightly firm, with some dark Iron staining. 

Clayey silt, greenish-gray and moderate 
yellowish-brown, with iron/manganese inclusions 
and organic material, slightly moist. 

Iron-manganese nodules increasing in 
percentage and size (up to .5" In diameter). 

Some staining with a dark yellowish-orange 
material. 

Increase in clay percentage. 

Clayey silt, light olive gray color stained light 
brown to dark yellowish-orange. Moisture 
content increases and the percentage of 
iron/manganese nodules decreases. 

Very moist at 14' becoming less moist near 16', 
rare iron/manganese nodules. 

Clayey silt, medium gray to light olive gray 
stained light brown to dark yellowish-orange, 
very moist. 

Silty clay, medium light to medium gray, wet. 

Dark greenish-gray to grayish-olive green color, 
wet. 

Very moist. 

Light olive gray to grayish-olive green color. 
Very moist and soft. 

Clayey silt, light olive gray to grayish-olive 
green color, slightly moist, soft. 

, 
~ WELL DIAGRAM 

~ 

01 
SO 
'" III 
(.) 

(.) -::0 > 0 
A. & 
0 
~ .. 
.c. =E 
u 0 
VI -C 

sa .. 
D 

i... 
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EnSafe/Allen & Hoshall Monitoring Well 002G13MA 

ML 

GEOLOGIC IESCRIPTION 

Sandy silt with r.e coarse subangular send 
grains. Wet. 

Olive gray color, wet, soft. 

Sandy slit with fine to coarse-grained sand 
between 34' and 35' fining downward to 
fine-grained sand between 35' and 38', soft. 
Top of Deeper Alluvium deposits estimated at 
34'. 

Sand and gravel, gravel up to I" in diameter, light 
olive gray. 

Silty sand, light olive gray 

Silty sand with some gravel, light olive gray to 
light gray. 

No sample collected from 40' to 48' due to 
heaving sand. 

Terminated soil boring at 48'. Note: No samples 
were collected for lithologic description. These 
descriPtions were transferred from the log for 
monitoring well 002GI3DA. 

WELL DIAGRAM 

.&. 
u 
fI) 

ci -

i 't) 

i ... 
c 
4P 
4P ... 
U ... 
u 
> 
~ 

~ ... 
q 
0 
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EnSafe/Allen & Hoshall Monitoring Well 002G13DA 

• 
u ~ 2 I § 

~ " i=tii iw ii i 1 I 
GEOLOGIC IESCRIPTION .£ WB.L DIAGRAM 

~~ :Ji IE ~ ~ en M 

(0-34') Upper AUuvium (see descriptions 
46 86 OL below). 

Clay and slit, dark yellowish-brown, moist, with 

2 83 86 
organic material and roots. 

Silty clay/clayey silt, greenish-gray and 
moderate yellowish-brown, slightly moist, soft to 

3 88 3 slightly firm, with some dark iron staining. 

Clayey slit, greenish-gray and moderate 

4 79 2.5 
yellowish-brown, with iron/ manganese inclusions 
and organic material, slightly moist. 

Iron-manganese nodules increasing in 

5 100 2 
percentage and size (up to .5" in diameter). 

" 

• Some staining with a dark yellowish-orange 
material. . 

6 108 B6 Increase in clay percentage. 
Ml CI 

Clayey slit, light olive gray color stained light .E 
." 

7 108 86 brown to dark yellowish-orange. Moisture 
III 
u 

content increasing as iron/manganese nodules u -;:, >. 0 
decrease in percentage. Q. e, 

0 

8 108 86 Very moist at 14' becoming iess moist near 16', 
"1'. II 

,z; =e 
rare iron/manganese nodules. u .£ Ul c: 

Clayey slit, medium gray to light olive gray ci II 

9 108 86 - ~ 

stained light brown to dark yellowish-orange, ~ 
very moist. 

10 lOa B6 
Silty clay, medium light to medium gray, wet. 

Dark greenish-gray to grayish-olive green color, 
11 92 86 wet. 

Very moiSt. 

12 lOa 86 
CL 

light olive gray to grayish-olive green color. 

13 96 B6 Very moist and soft. 

14 96 B6 

• 15 96 86 
Clayey silt, light olive gray to grayish-olive 

ML green color, slightly moist, soft. 
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EnSafe/Allen & Hoshal/ Monitoring Well 002G13DA 

h ~ ~ I § 
~ ~w 

i 1 I >-i 
len M ~ ~ 

16 33 BG 

17 83 BG ML 

18 79 BG 

19 100 BG 

20 100 BG 

21 96 BG 

22 100 BG 

23 100 BG 

GEOLOGIC rESCRIPTION 

grains. Wet. 

Olive gray color, wet, soft. 

Sandy slit with fine to coarse sand between 34' 
and 35' fining downward to fine-grained sand 
between 35' and 36', soft. Top of Deeper 
Alluvium deposits estimated at 34'. 

Sand and gravel, gravel up to tOO In longest 
dimension, light olive gray. 

Silty sand, light olive gray. 

Silty sand with some gravel, light olive gray to 
light gray. 

No sample collected from 40' to 46' due to 
heaving sand. 

Sand and gravel, light olive gray. Wet. 
Considerable Iron-staining at 47.5'. 

No sample collected from 48' to 51'. 

Sand and gravel, dark yellowish-orange 
changing to yellowish-gray color near 53'. 

No sample collected from 53' to 56'. 

Sand and gravel, yellowish-gray to pale 
yellowish-brown. Gravel up to r' In longest 
dimension. Locally stained dark 
yellowish-orange, wet. 

No sample collected from 58' to 61'. 

, 
.5 

~ 
W8..L DIAGRAM 

O! .e 
III 
III 
t.) 

t.) 

> 
CI.. 

0 
"'I' 

.s:. u en 
ci -
~ 

~ 
II 
t; 
III 

t.) 

> 
CI.. 

:; 
0 
e, 
II 

=E 
.2 
c 
II 
&:. 
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EnSa tel Allen & Hoshall Monitoring Well 002G13DA 

ProjeCt; N5A Nerrptls Locatioo: Hli"lgt0fl, TN. SWJ#2 - Southside LtIIdfI 

Project No.: tJ6-08420 Su1ace Elevation: 267.05 feet msI 

Sta'ted at 11K) on 1-19-96 TOC Elevation: 269.12 feet msJ 
CCJI1)Ieted at 1130 on 1-20-96 Depth to GrOU'ldwater: 5.38 feet Measu'ed: 4/8/96 

[)'Ii'lg Method: 41/4" ID I-bIow-Stem AIQer, 5' FIr/Its GrOU'ldwater Elevation: 263.16 feet msI 

Geoloost: a LacIcJ, J. J<ilgsbuy, A. C1Ioste 

[ 24 141 8G :::~ ~ 

85-1- r-

I- L.. 

70-

75-

80-

85-

90-

Total Depth: 67.0 feet 

WeI Saeen: 55 to 85 feet 

GEOLOGIC CESCRIPTION 

Sand and gravel, moderate yellowish-brown to 
dark yellowish-brown color. 

r~·8 Color change to dusky yellow brown. Wet. 
~-------~-----------------------------~ No sample collected from 82.5' to 85'. 

Fine to coarse-grained sand and gravel, 
olive-gray to light olive gray. Fining downward [f.2ot.l 
and turning dark yellowish-orange to light brown I ..",.. ~.1 
in color near 85.5'. 
~--------------------------------------------~ Cockfield Formation: Sand, fine-grained, dark 
yellowish-orange to light brown, wet. 
Terminated soil boring at 87' . 

Will DIAGRAM 

I 
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EnSafe/Allen & Hoshall Monitoring Well 002G14UA 

3 

Ml. 
CL 

Common Iron staining from 16' to 20'. 

Silt and clay, olive gray to greenish-gray, wet. 

Slightly moist between 25' and 27'. 

Terminated soli boring at 27'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring we" 002G140A. 

~ 
1\1 ... 
U .. 
(.) 
> 
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EnSafe/Allen & Hoshall Monitoring Well 002G14DA 

• 
t.J ~ i I § 

~ I ~w :I ~I±i ii i I GEOLOGIC CESCRIPTION WELL DIAGRAM 

~~ :Ji ~ ~ ~ Ul lit 

(0-32') Uper Alluvium (see descriptions below). 

Clayey silt, dark yellowish-brown to 

83 3 brownish-gray 

Some organic material between S' and 6'. 

ML Silt, light yellowish-brown to yellowish-gray 
2 80 BG mottled with dark orangish-yellow material. 

Organic material (specks) common from 10' to 

• 16'. Very moist. 

Common iron staining from 16' to 20'. 
01 
.E 
II) 

III 
t.J -::0 
t.J 0 
> t;, 
Q.. 

0 .... 
3 90 BG Silt and clay, olive-gray to greenish-gray, wet. ~ 

u 
Ul 

ci -~ 
MJ.. 

Slightly moist between 2S' and 29'. 

CL 

Light olive gray color; mottled with brown to 
reddish-brown material. 

4 90 BG 

(32-66') Deeper Alluvium (see descriptions iii 
u 

MJ.. below). 
II) 

u 
SM -Light olive gray silt to fine sand. No mottling. C 

0 

Wet. C 
u 

More sand from 36' to 39'. -r • SM 

-L 

Page I of 2 



EnSafe/Allen & Hoshall Monitoring Well 002614DA 

~ ~ ~ ! I gw ] GEOLOGIC [EsauPTION W8.L DIAGRAM 
~~ ~i i m ~~ :li It! ~ M 

5 90 SG Coarse-grained sand with rare gravel. Dusky 
SP yellow color from 40' to 41' changing to olive 

gray in color from 42' to 43'. 

Sf. Sand and gravel, reddish-brown to dark '0 
GW orangish-yellow. i .. 

Coarse-grained sand with some gravel. Dark 
0 
C\I -orangish-yellow to reddish-brown becoming 52 

SP dusky yellow around 49' to 50'. 

6 110 8G Sand, fine-grained, yellowish-gray to very light 
yellowish-brown, finely micaceous, wet. 

7 90 8G 

Some ironstone and reddish-brown sand. 

Cockfield Formation: clay and silt, dark gray. 

8 100 8S 

Terminated soil boring at 76'. 
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• • 
EnSafe/ Allen & Hoshall Monitoring Well 002G09DA 

Project: NSA Memphis 
Project No.: 106-0842C 
Started at 0830 on 1-30-96 

ot 0945 on 1-30 96 
------_._--

Drilling Method: __ .-~ .... ...- ff' -... 

Dn1nng Company: A1llonce Envlronmentol. Inc. 
D. Ladd. W. Pork 

Surfoce ----
TOC EI'" 
DeDth to 

265.51 feet msl 

267.96 feet msl 
17.15 feet 

Elevation: 250.81 feet msl 
Totol Depth: 55.0 feet 
Well SC ..... n: 36 to 46 feety 

1 ~ 

Landfill 

4/8/96 

~! Ihlhli ~1:lm GEOLOGIC DESCRIPTlON ~ I WELL DIAGRAM 
~ -r-

x 
Ii 

1& 2 

\ 
151--

1\ I 
20- 3 

\ 

8 
[( (0-28') Upper A1twlum (_ cleecrtptton. 

7S I Bi 
below). 

(o-l.s·) SolI ond g....... (fin). 

88 

10 

8 

S 

8 

S 

8 

8 

4 

S 

ML 

(3.S-8·) Clayey .nt; mode""" ~""'h-brown 
mottled with light 0..... gl'O)' moterlol containing 
lron-mon9On_ nadu .... 

(8-11') SIlt. very ctay.y. moderote 
yellowish-brown to dork ye11owft1h- brown 
mottled with medium gl'O)' moterlol. 

Abundant 1ran-mon9On_ nodulM from 8' to 11' 

"L 1 Moist with som. lron-manga~ nodulee from 
... ll' to lS·. 

t.- Iron-mon9On_ nodu.... becoming m ..... 
dortc ye1lawlsh-orange from 1 S-ll·. 

2 111111111 I (18-23') SIlt. clayey (_ cleecrlptton. below). I 248.s! 

S 
(11-22') SIlt. clayey. o11ve 11'0)' to 

ML I grMnlsh-9l'O)'. contaInIng .noll .hell frogmente. 

(22-23') Some ... abow. but 0""" gl'O)' In color. 

(23-27.s·) Sand. line to medium. eIIty. ollw gl'O)' 
In calor. with anall she" frogmente. rnotat to wet. 

8 SO.:1 I wet below 2S'. Top of o-per A1twlum cIepae1t. 
Di6: ~ ..umoted ot 211'. 

8 

S 
(27 oS-28') Sand. line to very ooarn-grolned. 

1tImr!tt---ih. oIIw gray. with _n ..... 1 f"'9_. wet. 

S (28-l1') snt; ollw gl'O)' In calor with anan .heII 

~ 
!l 

~ 
r;i ,.. 

frogmente. Wet. Vegetation"..,.. 29'. 1 --L. 

RCRA FACIUlY SWMU 2 
INVESTIGATION SOUTHSIDE LANDFILL 
NSA MEMPHIS 
MIWNGTON, TENNESSEE 

IDWG DATE: 12/10/98 IfiWG NAME: 9~9 

01 

Ir 

-46 

~"-

:::=so 

GAMMA RAY LOG 
COUNTS PER SECOND 

o 
~ 

~ 

~ 

c::::::::: 

~ .... 

LOGGED BY: 

I I r-r 

GEOLOGICAL LOGGING 
SYSTEMS 

o 
CO 

• _ 1'IPe r p«: 

TOP Of' lOG .. -
GROUND SURFACE 

D41E lOGGED: OS/23/11 

NOTES 



EnSa/e/Allen & Monitoring Well 002G09DA 

GEOlOGIC DESCRIPllON 

(31-34') SHy 8CIIICI, wry .. _grained "-Inll 
",~y ......,... n_ 34', oIIw gray to 
IliIht 01 .... groy neG' 34'. with .. 01 .. ell 
fravrn"t., wet. 

(34-34.5') C_ to wry 
with growl, ~t oIIw gray to _1IIh __ .~30,51 
oontolnlng .. 01 ..... fr'ovrrMnt.. 

(35-35') Slty _cI. wry ... to wry 
_grain .... with quortz ond ahert ...,.... 
to 1" In langeet dIm .. eIon, oIIw gray. wet. 

(35-4;5') Sand ond growl; eond ..... to wry 
COCII.-groln .... ...,.... .. up to ,'''' lonpet 
dlm..eIon: moderat. ~lowI .. -bnnm mottled 
with IliIht groy mot.tol. wet. 

" '_ (4;5-44') eo_grained eoncl. moarot. 
IX 'oi',:I I. )IIIIIowlllh-bnlwn mottled with medium nght cra,,-t22t,51 

RCRA FACIUlY 
INVESTIGATION 

mot.tol. wet. 
(44-4&') Sand and ..-... growl ond _d 
(_ ~tlon ..... _). 

(44-45') Sand and 9f"CIY8I: _d .. wry 
_groIned ond ...,.... .. up to 1,5" In 
lonpet dIm..eIon: mod.rote )IIIIIowIIIh-bnnm 
mottled wfth m ......... Ught gray mot.w. wet. 
(46-4&') GrawI up to 1,S- In Iongeet dim ....... 
ond -cI. doric )IIIIIowIIIh-bnnm to m ..... ot. 
)IIIIIowIIIh-brown; ~1n9 d..,.." neG' 4&', 

(46-55') CoaIdIeId Foomotlon: Cloy. cluelcy 
"'ow", brown to cIortc )IIIIIowIIIh-bnnm, 
WIth light oIIw gray eondy _ ..... _ 52', 

_~53'. 

NSA MEMPHIS 
MILUNGTON. TENNESSEE 

SWMU 2 
SOUTHSIDE lANDFILL 

COUNTS PER SECOND 

• :. 

o ~ ~ 
II I I I I I II I I I I I 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

o ., 



• • 
EnSafe/ Allen & Hoshall Monitoring Well 002G 11 DA 

Project: NSA Memphle Locotlon: 
Project No.: 106-08421 Surfoce 
started at 1010 on 1-16-96 ----

TOC E 

265.17 feet msl 

266.77 feet msl 

LondflH 

at 0915 on 1-17-96 Depth to "'~ ~.17 feet U-ured: 4/8/96 
Drilling Method: , 60 feet msl 
DrillinG ComDCI 46.0 feet 

32.2 to 42.2 

I 3 i 
~ ~ I ~ ~ li! ~ GEOLOGIC DESCRIPTION • I WEll DIAGRAM 

!!Ii!i ~ I~ ~ M ~ ....... 

50 

Ie 

111 

20-

2& 

30-

42 8G 

2 71 8G 

3 73 8G 

4 113 8G 

5 88 8G 

II BG 

7 1001 8G 

8 1001 BG 

8 8G 

10 82 8G 

11 113 BG 

12 BG 

131 1001 BG 

Ml. 

1\ below). 114..2 
(0-33') Upper Alluvium (- ~ptIons If 

I \ (0-1') FlU ond skeet frag ...... bo. 

(1-24') sut. olaywy (_ desoriptIon. below). 

(1-2') CIaywy slit. y.IIowIah-brown to 
brownItIh-;ray In ooIor. 

(2-8') sut. ~, doric y.Ilo ..... -brown with 
cIartc yeIIo ..... -oronve .toInlng. Trace of 
organic mabotfol. 

F1nely larnlnoted and oantoIns smaH 
lron-monga_ nocIu'" from 4-8'. 

(8-8') SlIt. ............ g clay oontent and 
IncreaeIng Iran-mango_ nodule eonbont. 
YeIIowIeh-"'-n to light olive gray, moist. 

(8-18') sut. IIIIghtly ~ y.IlowIsh-;ray to 
light olive gray ooIor, rnoIlIl. 

1....- In doric yeIIowIeh-orange .toInlng, 
moisture oont.nt. and Iran-mango .... content 
from 10-14:. 

stained doric yeIIowJBh-oranve In color from 
14-18'. Very molat from 14-111'. 

lM8 8ta1nlng from 18-18'. Very malet from 1'· to 
17' (woter aame up the bo ..... oIe when ouger wJ.. 
aclvanoecl). 

(18-18') SlIt. IIIIghtly ~, ...... um gray In 
ooIor. MoIet. 

(18-20') SIlt, IIIIghtIy ~. yooIlowIMI-gray to 
light olive gray, moist. 

(20-22') SIlt, ellghtly ~, ...... um light gray 
to light gray, 8talned moderate brown, molet. 

I---h (22-24') SIlt, olaywy, pale y.IIowIeh-brown to rk41 ~ 
I I \ pale brown color, malet. / I 

Ml (24-28') SlIt (- deecrIptIolIII below). 

41 1....1 BG (24-28') SIlt; ...... um gray to brown .... -;ray w 
1 "'1 patohee of doric y.IIowIah-oronve matertal. 

Motet. 7..l 

.. 
~ 
i 

~ 
S 
\.i 

151 1001 BG (28-28') SIlt; light olive gray to ...... um gray 
SlIghtly rnoIIIl. 

(211-33') SIlt. eancI!I (_ ...... _ .......... l. I -L. 

• INVESTIGATION SOUTHSIDE LANDFILL 
• RCRA FACllIlY SWMU 2 
• NSA MEMPHIS 
~:::rtJ MILLINGTON. TENNESSEE • __ ._ u 1._ 1__ • _ ..... __ • 

o 

.. 
~ 

o 

GAMMA RAY LOG 
COUNTS PER SECOND 

o 
('oj 

'--' ......... I~I I ===-

~ 

~ 
I I 1 

:;¥f 
'"IE 

r:;;s;-

tf" 

_25§ 
-=:g:;;; 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• _ 'I'tPe r PIIC 

lOP Of LOG -
GROUND SURFACE 

~lE lOGGED: OS/23/" 

NOTES 
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EnSafe/Allen & M on Itorin 9 Well 002G11 0 A 

GEOLOGIC DESCRIPll0N Mll. DIAGRAM 

(28-30') Sandy lilt: "",t ...... 9"IY to medium M(;] 
gray .. 00101', 811Qhtly molet. 

(30-32') Sit, ~ "",t 01..... ra)'. 811Qhtly 
17 1100 1 BG ll!'ll':ll I, molft, oontafn. poolcete of email red caot.on_. mat.".,.. 

71 1 BG I.O:LO 
(32-33') SIt, ~ medium "",t ray to '''II)', motet. 
(33-43') Deep .. AIIulllum (_ deearlptlon. 

~ below). 

(33-34') Sand, fine to --ra"' .... "",t t .. ...... gray ooIor, wt. 
118 1 BG t;·.L. Q (34-38.25') Sand, .... to _ ~ .... with ~1 0111)', elt, and ......., up to .S· .. Iongeet 1; ~;a:J ............... LIght brown .... -raY to pol. red, 

moIet. Coontafn • .at ... d oIoy ...... 34-315'. 

(38.28-38') ao,.y eand with ......., up to 1· .. 
121 BG 1IJi);}J 1 , ... geet ................... ray to medium .-ay, 

, moIet. 

(38-40') Sand ... d growl, "",t ....... gray to II r:~~:J 83 I BG ~ - I 1 pole "'-'- CInMI oont.nt "'- with ~;~;~; depth. 

(40-42') Sand ... d growl, on.". gray to 
brownllh-ray .to ... cIartc ,.., ....... -CWIIrip, 

wt. 
(42-43') Sand mid growl, "",t ....... ra)'. 

, Formation: aay, , I 
dulley brown, ..... y 
.... d lam ........... 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MIWNGTON, TENNESSEE 

SWMU 2 
SOUTHSIDE LANDFILL 

I 0 

I -30 

1-40 

I 1 
LL. 

I-50 

COUNTS PER SECOND 

~ 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

~ III~ I I 



• • 
EnSafe/ Allen & Hosha" Monitoring Well 002G 1 3DA 

GEOLOGIC DESCRIPTION WElL DIAGRAM 

Oll 
(0-34') Upper Alluvium (_ clMcrlption. 
below). 

Cloy and dt, dartc y.IIowIeh-brown, moret, 

2 I 113 I BG ~1II1 ~ I ,orvanlc material and raote. 
Silty clay/clayey dt, g ..... l.h-tlray and 
mocIerate yellcwleh-brawn, .ng/Illy malet, eoft 

3 I 118 I 3 111111111 , ellghtly finn, with __ dartc Iron 

~ dt, g ........ h-tIrGY and 

4 I 7g 12.5111111111 
yeIIowleh-brawn, with Iron/ mangan_ 
and arvanlc material, 811ghtly mal.t. 

Iron-manga_ IIGduIe8 Incr8caIng In 

5 I 1001 2 111111111 percentage and IIIze (up to .5" In cIIamet8r). 

Same etoJnlng with a dartc yellawleh-arange 
matwfal. 

II I 1os1 BG 111111111 I J .......... In olay ...,......toge. ML 
Clayey dt, IIgt.t olive gray color etolnecl IIgt.t 

7 I 1os1 9G 111111111 brown to dartc yeIIowt.h-arang •• Mor.tur. ~ oontent Jnc ...... lng _ ..... n/manga_ nodu'" 
decnoa .. In ...,......tao •• !i! 

a I 1os1 9G 111111111 Very moIet at 14' ~mlng .... malet near 111 ~ ra .. lran/mangan_ nodu .... 

~ dt, mecIlum gray to IIgld olive gray Ii 
g I 1os1 BG 111111111 

etalned RgI.t brawn to clark yellowIeh-arange. '" very malet. 

I BG 48 
Silty clay, medium IIgt.t to mecIlum gray, ..... 

9G r?"~ 
Dark o-ieh-tlray to grayleh-allve g ...... 
wet. 

V.ry malet. 

9G~ 
CL 

I Ugld olive gray to grayleh-ollve g...... color. 
I I 131 g& BG~ V.ry malet and 80ft. 

141 98 BG 

151 g& BGnMJ 
CI~ dt, RgI.t ...... gray to grayleh-allve 
gNen color, ellghtly mor.t. 80ft. 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MILUNGTON, TENNESSEE 

SWMU 2 
SOUTHSIDE LANDFILL 

• I 

mm 

~~ 

0 
• 

Il 

I -25 

COUNTS PER SECOND 

0 ~ N 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 
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EnSafe/ Allen & Hoshall Monitoring Well 002G 1 3DA 

Project: NSA Memphis 
Project No.: 106-0842( 
started at 1110 on 1-19-96 

location: I 
Surface ---
TOC EI .. 

.11 Londflll 
267.05 feet mal 

269.12 feet mal 
at 1130 on Depth to ,VI feet t.teoaured: 4/8/96 

--- - - --------

Drilling Method: 4 1/4" II ___ Autor. 5' """"_ 
Drilling Company: Alnance Drilling 

A. Choate 

: 263.76 feet mal 
Total Depth: 67.0 feet 
Well Screen: 55 to 65 feet, 

I e 

I ~ ~9 §! i ii i I_~ I : II § 
GEOLOGIC DESCRIP110N i WELL DIAGRAM 

3& 

40-

eo-

~nqy .wn;- -wrur- f"CINi coarwe IlUDClnoufO~ 

::: : I : 1111111I t.tll 

gra'n_. wet. 

0IIw gray oolor. w.t. .oft. 

Sandy etIt with fine to coa_ .and ....... 34' 
and 35' fining downward to ft...-gralned .and 

111 I 7111 BG 11111111 w-n 35' and 38'. .oft. Top of Deeper 
AlluvIum depoelta ..tImot..r at 34' . 

191 1001 BG 
.sw Sand and g ....... ,. grawI up to 1· In Ionv-t 
GW dI.........". light ollw gray. g.~ 

~ ...ncr. Ight onv. gray. 
20 I 1001 BG SIlty .and with _ gravel. light ollw gray to 

Aght gray. ~7 
No .ample coHeated from 40' to 48' du. to 
IMovIng .and. 

f;~ I Sand and ~I. light onv. gray. Wet. I 
211 III BG j ~ c:an.ld.rabIe '""'-.talnlng at 47.5'. 21. 

No .ample ooIIected from 48' to 51'. 

2211~BG~1 I 
~ No Mlfnple ooneated fram 53' to 51'. 21 

Sand and grawI. dark ~-oron ... 
changing to ~-gray color near 53'. 

r 

ft: 
!i 

~ 
Ii 
\.t 

1+ 

23 I 100 ~ 
... - Sand and grawI. ~"'h-gray to pole Q 

BG ~ g ~owI~-brown. Crawl up to 1· In Ionv-t It 
.'. dIm.n"on. Locally nalned dark 09 ~ 

yeII-r.t.-aranee. wet. 

No .ample ooIIected from 51' to 81'. ~ 

RCRA FACILITY 
INVESTIGATION 

SWMU 2 
SOUTHSIDE LANDFILL 

.Iii 

NSA MEMPHIS 
MILLINGTON, TENNESSEE 

cwo DATE: 10/31/98 

~ 

o 

E 
t= 

GAMMA RAY LOG 
COUNTS PER SECOND 

I I I I 
o 
N ~ 

I I I I 

-40~ ~ t --=;;::-

1; 
~ 

~ 

f 
. ::z-...... 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

I I 

~ TIPe r PIle 

TOP OF LOG -
GROUNO SURFIICE 

MlE lOGGED: OS/23/98 

o 
co 

I I 

---

NOTES 



• • 
EnSafe / Allen & Hoshal. Monitoring Well 002G13DA 

Project: NSA Jl'em~u Locotlon:JI'Wi..,., ... rN.SJrJlU,02-Soufllaia lAtVlJW 
Project No.: t06-08420 Surfoce Elewtlon: Jl67.06 jNt ..... 
started at "to on '-'9-96 .----nlc Elewtlon: Jl69.'o2." mal 
Completed at "SO on 1-20-96 Depth to Groundwater.6.S6 Jht Measured: 4AAl6 
Drftllng Method: ., ';4~m ___ ..-. 6" m.- I Groundwater Elewtlon: o26S. 76 -.., mal 

--~-- Total Depth: 67.0 t 
Well Screen: 66 to 66 jMt;-

i!'i I;~I!~ ~ 11 i ~:EO~O:C-DESCRIP~ I WEll. DIAGRAM 
l!I!; ::J! ~! ~ M ~ ~ § IIUN I ~ Ii 

tr darIc )IIlIowIlh-brown color. Ii: t i 'j 
24 I 141 I 80 Sand and grawI, rnocI .... t. )IIlIow .... -brown to Q :". 

Color ohG1198 to du8ky )IIlIow brown. Wet. t!s! ! !. 
oe 1 t ::1' 

No ....... pl. oolleated 1rom I12.S' to liS'. ~ ~ ~ 

FIM to OOCII'M-gralned ..... d and grawI, 
25 I 1001 80 ol'--gray to light ol..... gray. fining down word .1 

and tumlnll doric )I'IIlowl8h-oronge to light 
In color lie« IIS.S'. 

1111 .. 
~ 

70-

~ 

eo-

115-

110-

J
• INVESTIGATION 

NSA MEMPHIS 

Cock1leld Fonnotlon: Sand. tIn_gralned, doric 
)IIlIow .... -oronge to light brown. wet. 
Termlnoted .... borInll ot liT. 

SWMU2 
SOUTHSIDE LANDFILL 

• ReRA FACIUIY 

&i ::8 MILLINGTON. TENNESSEE 
OWG DATE: 10/31/88 --.- DWG tWIE: 1MGI..2138 

o 

GAMMA RAY LOG 
COUNTS PER SECOND 

~ ~ o 
10 

I I I " I I I I I I I I I I 

;f 
-7 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 
c:ASIIIG 1'tP£: r P¥C 

l'OPOFlDG
GROUND SURFACE 

MlE I.OOOED: OS/23/" 

NOTES 
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GEOLOGICAL 
LOGGING 
SYSTEMS 

I 1002 G09 DA I II-_______ ....!;L:;:;;;;;;;;;:;;;:;:;:;:===;;;;;;;:..I _______ ~ 

COMPANY 
WELL 
I.OCAT I ON/'FI ELD 
COUNTY 

' STATE 
SECTION 

EliSAFE,ALLEN & HOt>HALL 
002G09])A 
NAS MEKPHIS 
SHELBY 
l ' ENNESSEE 

TOWNSHIP 

OTHER GE:RV I eES: 
951.1 
:RUN ONE 
OPEN 

RANGE 

'I DATE 
DEPTH DRILLER 
I..oC BOTTOM 
LOG TOP 

CASIi-tC DRILLER 
CASlNG TYPE 
CASING THICHHESS: 

BIT SIZE 
MAG~ETI C DECL. 
MATRIX DENSI'/Y 

FLU IJ) DENS I TV 

NEUTRON MATRI X 

REHARJ<S 

0:)/22/96 PERMANENT DATUM 
46 ELEV. PERM . DATU": 

43.60 LOG MEASURED FR<»I: 
-3,30 DRL MEASURED FROM: 

46 LOGG I NG llIil l' 

PVC FIELD OFFICE 

.25 RECORDED flY 

B BOREHOLE FLUID 

RH 
2.65 RM TEMPERATURE 

1.2 MATRIX DELTA T 
SHlmSTONE FUll D . DELTA T 

CI. ELEVATIONS 
)(B 

GL ])1" 

GL GL 

0~ 

BLUEFIELD ' 
J T GILBERT 

WATER FILE 
TYPE 
LOG 
PLOT 

: 265.5 

ORIGIN 
951.1C 
4 
9SHlC 

l'HRESH: 9QQQ 

ELECTRIC LOG INYI!:R!'RETflTJON IS 1':I1PIRICAJJ IN NATURE, EXTREME HOLE corm 
HI LL MAXE COMPLETELV ACCIlRATE II'fTERPRE'fAT IONS DI F.' I CULT. 

ALL SERVICES PROVIDED SUBJECT TO Sl'ANDAlID TERMS ' AND CONDITIONS 

lEtIf' 
6~1 tEG f N' 

Gh~i~ATl 

CPS P i. 
• • 'J 

0 

I 
10 

, . oC: 

. H\.· .. .. ;;r . 
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---------- ----' 44 
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GEOLOGICAL 
LOGGING 
SYSTEMS 

992Gl.l.DA I 

COHl'ANY 
WELL 
LOCATION/FIELD 
COUNTY 

ENSAFE,ALLEN & HOSHALL 
002GliDA 

OTHER SERUJCES~ 
9511 

NAS HI:HPHIS RUN ONE 
SHELBY 

STATE l'ENNESSE); 
SECT ION 

DATE ":;/22/96 

DEPTH DRILLER 42.2 
LO~~ B01TOM 49.4'" 
LOG TOP --2.80 

CASING DRILLER 42 
CASINC TYPE PUC 
CASINGTHICI<NESS: ,25 

BIT SlZ:f~ 8 

MAGNETIC DECL. 
MATRIX DENSITY. 
FLUID DENSITY 

2.6:> 

1.2 

TOWNSHIP 

PERMANENT DATUM 
ELEU. PERM. 
LOG MEASURED 
DRL MEASURF.D 

LOGGING UNIT 
FIELD OFJ<'ICE 
RECORDED BY 

DATUM: 
FROM: 
FROM: 

BOREHOI.E FLUID 
RI'! 
RI'! TEMPERATURE 
MATRI X DELTA T 

" 

OPEN 

RANGE 

GL ELEVATIONS 

GI, 
GL 

95 
BLUEFIELD 

J<B 
P} 
GL 

J T GILBERT 

WATER FILE 
TYPE 
LOG 
PLQT. 

265.2 

OJUGIN 
9511C 

'" 95.10C 
NEUTRON MATRIX SANDSTONE FLUID DELTA T THRESH: 9130~ 

REMARKS 
ELECTRIC LOG INTERl'RETtHtON IS EMPIRICAL IN NATURE. EXIREHE HOLE COND 
WILL MAXE COMPLETELY ACCURATE INTERPRETATJONS DIFFICULT. 

ALL Sl::RVICES PR<)VJDED SUBJECT TO STANDARD TERMS AIiD CONDITIONS 
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COMPANY 
WELL 
LOCATION/FIELD 
COUNTY 
STATE 
SECTION 

DATE 
DEPTH DRILLER 
LOG BOTTOH 
LOG TOP 

: 

: 

: CAS HIG DRI LLER 
CASING TVPE 
CASING THICHNESS: 

BIT SIZE 
MAGNETIC .DECI., 
MATRIX DENSITV 
FLUID DENSITY 

NEUTRON HOTRI)( 
REHARJ<S 

GEOLOGICAL 
LOGGING 

ENSAFE, ALLEN & HOSHALL rOT"'" $E'.' CES , OOaG13DA 9511 
HAS MEMPHIS - RUN ONE 
SHELBY OPEN 
TENNESSEE 

TOWNSHIP : RANGE : 

95/22/96 PERMANENT DATUM -, ELEVATJOtt& ,', GL 
65 ELEU, PERM, DATUM: KB 

62.69 LOG HEASURED FROH: GL DF 
-2.91d DRL HI:ASURED FROM: GL GL 267,0 

65 LOGGING UNIT 05 

PUC FIELD OFFICE BLUEF'IELD 
,25 RECORDED BY J T GILBERT 

8 BOREHOLE FLUID I4I'1TER FILE ORIGIN 

HM TYPE 9511C 
2.65 RM TEMPERATURE LOG 8 

1.2 HATHI){ DELTA T PLOT 9519C 
SI"IND5:TON£ FLU I D DELTA T , l'HRESH: 9~9P' 

EI.ECTRIC LOG INTERPRETATIQr! IS EMPIRICAL IN NATURE . E){TREME HOLE '':OND 

WILL HOKE COHPLETEL'l ACCURATE INTERPRETATIONS D.IFFICULT, 

AI.L SERVICES }iROVII>EI> SIlBJECT TO STANI>ARD TERMS ANI> CONDITIONS 
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G SERVICES, INC. 

Measur_ant of Hydraulic COnductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/28/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

Sample I.D.: 002S002919 

Soil Description: Light Gray Clayey silt 

Test Media: City of Memphis water 

wet Density (Lbs/ft') 
Dry Density eLbs/ftl) 
Moisture (t Dry wt) 
porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
123.9 

95.7 
29.5 

.41 
1.0 
2.58 

~.na.abl1lt~ 

Temperature Correction, ~ - 1.024 

X, - 6.6 X 10-7 ca/sec 
lCz - 6.3 X 10-7 ca/sec 
~ - 6.9 X 10-7 ca/sec 
~ - 6.4 X 10-7 CIl/sec 

Post Test 
121.3 
96.0 
26.4 

.40 
1.0 

Coefficient of Peraeability, ~ - 6.8 X 10-7 CIl/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-010 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38133 901 -385-1 199 FAX 901-386-6614 

.' ,. 
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GRAIN SIZE IN MILLIMETERS 

I COBBLES I GRAVEL I SAND I SIlT OR ClAY I COMS[ I fINE COMS[ I IllEDIUII I fINE 
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GRADATION CURVES .,... 02/28/96 

• • TRI-8TA TE TESTING· SERV., INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hosball 

Date of Report: 02/26/96 

Client's Project Ho.: 0106090000 

Project Ho.: E-3-157 

Sample I.D.: 002S003019 

Soil Description: Light Gray Clayey silt 

Test Media: City of ae.phis Water 

wet Density (Lbs/ft!) 
Dry Density (Lbs/ft!) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
119.1 

95.4 
24.8 

.42 

.91 
2.62 

.enaeaJ:tilitl' 

Temperature Correction, ~ - 1.009 

It, - 3.3 X 10-' CIl/sec 
J(z - 1.1 X 10-' OIl/sec 
X, - 2.3 X 10-' CIl/sec 
K, - 2.4 X 10-' ell/sec 

Post Test 
119.4 
88.2 
35.3 

.46 
1.0 

Coefficient of Peraeability, ~ - 2.3 X 10-6 em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab Ho. P-96-007 Revi_ By: 0D §) ?/lif 
David D. McCray 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 90 J -386-66 J 4 



U. S. STANDARD SI~ OPEN, IN IrES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRADATION CURVES 0ItI 02/26/96 

•• • TRI-STATE TESTING SER., INC. 
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G SERVICES, INC. 

Measuraaent of Hydraulic Conductivity 

Client: EnSafe/Allen , Boshall 

Date of Report: 02/26/96 

Client's Project Ho.: 0106090000 

Sample I.D.: 002S003043 

Project Ho.: E-3-157 

Soil Description: Coarse Sand with gravel , some clay 

Test Media: City of ~hi. water 

wet Density (Lbs/ttl) 
Dry Density (LbS/tt3) 
Moisture ct Dry wt) 
Porosity Cn) 
Deqree of saturation ct) 
Specific Gravity CASTM D-854) 

Pre-Test 
123.5 
112.1 
10.2 

.33 

.55 
2.69 

.ezaeaJ:»i1 ii:y 

Temperature Correction, ~ - 1.056 

X, - 1.4 X 10-' em/sec 
~ - 3.4 X 10-' em/sec 
lC.J - 4.2 X 10-' CIl/sec 
K, - 3.8 X 10-' CIl/sec 

Post Test 
126.6 
110.4 
14.7 

.34 

.96 

Coefficient of Peraeability, Kzo - 3.4 X 10-' em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab Ho. P-96-008 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 901 -386-66 1 4 
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G SERVICES, INC. 

Measurement of Hydraulic conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/27/96 

Client'. Project No.: 0106090000 

Sample 1.0.: 002S03DA43 

Project No.: E-3-157 

Soil Description: Clean Sand with .oae •• all gravel 

Test Media: City of Keaphi. Water 

Wet Density (Lbs/ftl) 
Dry Density (Lba/ftl) 
Moisture (' Dry wt) 
porosity (n) 
Deqree of Saturation (') 
Specific Gravity (AST.M 0-854) 

Pre-Test 
127.6 
115.3 
10.7 

.29 

.79 
2.68 

.enaeuilit 7 

Temperature Correction, ~ - 1.031 

Ie, - 8.6 X 10-' em/sec 
~ - 8.4 X 10-' em/sec 
KJ - 8.7 X 10-' em/sec 
K, - 8.2 X 10-' em/sec 

Post Test 
130.4 
115.9 
12.5 

.30 
1.0 

Coefficient of Paraeability, Kzo - 8.6 X 10-' em/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-009 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 1 99 FAX 901 -386-66 I 4 
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EnSafe/Allen & Hoshall Monitoring Well 009G01DA 

• 
! :I § 

~ ! 
i 

GEOLOGIC CESCRIPTION WB.L DIAGRAM 

~ ~ ~ 
M 

8G 
(0-39') Upper Alluvium (see descriptions 

below). 

50 86 Ml.. (0-6') Silt and clay, brown to dark 
CL yellowish-brown In color with some organic 

86 
material. 

8G 
(6-39') Silt (see descriptions below). 

(6-f6) Medium brown In color, with some Iron, 

86 organic material and dark orangish-yellow 
staining, moist. 

2 40 86 

• 86 

8G 
OJ 

Shelby Tube sample collected from f6-IS' for .E 
." 

86 geotechnical analysis. (18-24') Mottled II! 
(.) 

yellowish-brown and yellowish-gray In color with (.) 

dark orangish-yellow to reddish-brown iron > 
86 

Q.. 

staining. 0 -~ 
:::J 
0 

.s= ~ 

OJ 
3 70 86 u 

(f) 

ML 
ci 

8G -
~ 

(24-26') Light olive gray to greenish-gray in 
86 color. Wet. 

(26-29') 6reenlsh-gray in color. 
86 

8G (29-39') Sandy silt with common snail shells. 
6reenish-gray to olive gray In color between 29' 

4 90 86 and 34'. 

86 

8rownish-gray In color between 34' and 39'. 
86 Some snail shells present. 

86 

• BS 
(39-56') Deeper Alluvium (see descriptions 

below). 

Page I of 2 



EnSafe/Allen & Hoshall Monitoring Well 009G01DA 

90 BG 

BG 

BG 

8G 

6 70 BG 

8G 

8G 

BG 

8G 

7 90 BG 

8G 

8G 

GEOLOGIC CESCRIPTION 

(39-42') Coarse-grained sand, Hght oHve gray 
in color. 

(42-42.5') Gravellense. 

(42.5-43') Coarse-grained sand. 

(43-45') Silt, very light gray to moderate gray 
in color. 

(45-48') Sand with some gravel, yellowish-gray 
in color. 

(48-56') Sand and gravel. Gravel is up to 3" in 
longest dimension. Dusky yellow to 
yellowish-gray in color. 

Cockfield Formation: Fine-grained sand, light 
olive gray, finely ligoitic and micaceous. 

Terminated soil boring at 66'. 

WELL. DIAGRAM 

i 
." 

o 
N ..... 
52 

1 

Page 2 of 2 



EnSafe/Allen & Hoshall Monitoring Well 009G02DA 

• 
Ii ~ ~ I A 

§ 
~ I 

~m ii 
w I 

GEOLOGIC IESCRIPTION WELL. DIAGRAM 

~i!i i (E ~ ~ VJ M 

SG (0-40') Upper Alluvium (see descriptions 
below). 

83 SG (0-4') Fill material. Silt, moderate brown In color 
with some Iron-staining. Wood fragments that 

SG 
appear to be burnt. 

(4-40') Silt (see descrIPtions below). 

SG (4-6') light olive gray to light brown in color. 
Dry. 

SG Clayey silt. Moderate yellowish-brown to light 
gray in color, mottled with some dark 

2 80 SG orangish-yellow-colored material. Moist. 
Organic material present from 6' to 18'. 

• SG 
01 .e -SG '" ::0 

Increased iron staining from IS' to 16'. co 0 
u OJ 
u 
> 

SG Q.. 

0 

Silt, greenish-gray to olive gray in color from 18' 
.., 
~ 

SG to 28'. Wet, with snail shells throughout. u 
VJ 

ML e 
3 70 SG ~ 

SG 

SG 

SG iii 
Color change to brownish-gray. Thin sand 

II 

'" 
SG lenses, occasionally as thick as 6", are present II 

from 28' to 40'. 
~ 
.2 
c 

4 90 SG II 

U 
SG 

4-SG 
'0 

Shelby Tube collected from 36-38'. i 
SG '" 0 

C\I • .... 
BG 1 ~ 

...L 

Page I of 2 



EnSa fe.1 Allen & Hoshal/ Monitoring Well 009G02DA 
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EnSafelAllen & Hoshall Monitoring Well 009G03DA 

• 
~ I :I § 

~ I 
j i 

GEOlOGIC rESCRIPTION WELL. DIAGRAM 

~ ~ ~ 
M 

75 BG 
(0-34') Upper Alluvium (see descriptions 

below). 

ML (0-2') Clayey silt. Light brown to light 
2 92 BG yellowish-brown and brownish- orange in color. 

(2-4') Silt, light brown in color. Some debris 
3 67 BG with burnt wood are also present. Appears to 

be fill. 

4 83 BG (4-6') Silt and clay, light gray to moderate gray 
color with black plant debris. Organic odor. 

5 96 BG From 6' to 10', silt and clay is light gray to 
greenish-gray in color with moderate brown 
specks of material. Slightly moist from 6' to 8', 

• 6 79 BS and moist from 8' to 10'. 

(10-14') Silt, greenish-gray to light gray/brown 

7 71 BS color. MoiSt. 

e:» 
(14-34') Silt and clay, greenish-gray in color, 

.5 
." 

8 92 8G 
III 

MoiSt. Prevalent iron staining from 16' to 20', (.) 

(.) -:I > 0 
a.. e, 

9 71 BG 0 II ~ 

~ 
Abundant organic debris from 18' to 19'. ~ 

u 0 

10 100 BS 
Ul c 
E 

II 
.&l 

Greenish-gray to olive gray in color from 20' to ~ 
11 71 BG 22'. 

light olive gray to light greenish-gray from 22' 
12 83 BG to 34'. Moist. Some organic specks of material 

present. 

13 67 8S 

14 83 8S 

15 100 BS 

16 92 BS 

• 17 100 BS With minor amount of sand near 34'. 

Contact with Deeper Alluvium deposits estimated 
18 83 8S at 34'. 

Page I of 2 
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EnSafe/Allen & Hoshall Monitoring Well 009G03DA 

h ~ i I :I ~i i ~(/) M ~ 

19 100 BG 

20 100 BG 

21 100 BG 

22 100 BG 

23 92 BG 

24 100 BG 

25 100 BG 

26 100 BG 

27 100 BG 

28 0 BG 

29 100 BG r...;.; ..... ~-+-.. 

GEOLOGIC IEsauPTION 

(37-38') Silt, light olive gray. 

(38-39.5') Sand. 

(39.5-40') SUt. 

(40-42') Sand, fine to coarse-grained, light 
olive gray In color at 40' changing to yellowish 
brown/gray near 42'. 

(42-43') Sand and gravel, light olive gray to 
yellowish-gray. 

(43-45') Coarse-grained sand, yellowish-gray. 

(45-49') Sand and gravel in a clay matrix. 
Yellow gravel, light gray clay. 

Sand and gravel with some clay, light olive gray 
to yellowish-gray In color. 

(49-53') Sand and gravel. Yellowish-brown to 
reddish-brown. 

No sample recovery from 53' to 60'. 

Cockfield Formation: very fine-grained sand, 
light gray In color, finely lignitic. 

Silt and clay, light brown to light gray. 

Terminated soil boring at 62'. 

" 5 WELL DIAGRAM 

~ 
-:» 
0 

01 t;, 
.E II 

'" ~ 10 
(.) 0 
(.) C 
> II a.. &l 
0 .., 
.s= 
u 
(/) 

ci -
~ 

t 
ii 
II 
l3 
'" (.) 

> " a.. 16 
~ i '" !2 0 
'" U N 
(5 " ..... 

c:: 52 0 II 

jJ 
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EnSafe/Allen & Hoshall Monitoring Well 009G04DA 

• 
I 1 

§ m ! 
I d GEOlOGIC IESCRIPTION WELL DIAGRAM 

~ ~ ~ M 

BG 
(0-41') Upper Alluvium (see descriptions below). 

(0-6') Clayey slit, brown in color. Appears to 

BG ML 
be fill material used during levee construction. 

BG 

50 

BG 
Slightly silty clay, brownish-gray in color. Very 
stiff. 

BG 

Increasing slit fraction. Mottling with olive 
2 85 BG CL gray-colored silt. Dark greenish-yellow staining 

is present with iron/organic specks. 

• BG 

BG 
Q 
c 

(16-42') Silt (see descriptions below). 
BG 

-.; 
III 
u 

(16-22') Yellowish-brown to yellowish-gray in (.) 

color with dark oranglsh-yellow staining. Moist 
> 

BG ~ 

to wet. 0 -~ ::::0 
0 

3 100 BG 
.c. e;, 
u 
en 

(22-26') Color change to predominantly gray. e -BG Wet. N 

BS 

(26-34') Olive gray to greenish-gray in color, 
BG with common snail sheils. Wet. 

ML 
BG 

4 120 BS 

BS 

Increasing clay fraction from 34' to 36'. 
BS Brownish-gray in color. 

(36-38') Brownish-gray In color, dry. 
BS 

• (38-42') Contains some scattered gravel and a 
BS few sand lenses. Contact with Deeper Alluvium 

deposits (41-72') estimated at 4f. 

Page I of 2 



EnSafe/Allen & Hoshall Monitoring Well 009G04DA 

5 80 BG 

BG 

BG 

BG 

BG 

8 90 BG 

BG 

GEOLOOIC reSCRIPTION 

(42-55') Sand and gravel; gravel Is up to 2" In 
longest dimension. Yellowish-gray to light olive 
gray In color. 

Minor clay fraction In sand and gravel from 48' 
to 52'. Yellowlsh- gray to very light gray In 
color. 

Sand and gravel, yellowish-gray to light 
yellowish-brown from 52' to 58'. 

BG ~~~~------------------------------------------------~ll 

BG 

BG 

7 90 BG 

BG 

BG 

BG 

BG 

8 80 BG 

BG 

BG 

Sand and gravel with Intersitlal silt and clay. 
Dark orangish-yellow to reddish-brown from 55' 
to 58'. 

Sand and gravel with minor clay, gravel is UP to 
3" In longest dimension, dark yellowish-brown to 
reddish-brown from 58' to 72'. 

Cockfield Formation: Fine to medium-grained 
sand, very light gray to very light olive gray, 
micaceous and finely Ilgnltlc. 

Soil boring terminated at 76'. 

WELL DIAGRAM 

~ 
." ., 
U 
(.) 

> 
~ 

o 
'q' 

.s:. 
u 
en 
ci -

fi 
CIJ 
~ 

U 
." 

(.) 

~ i 
- u .2 '0 ... c: 
- CIJ 
C! (.) 

lJ 

-.. o a 
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EnSafe/ Allen & Hoshall Monitoring Well 009G04DA 

4 I 1201 BG 

BG 

BQ 

GEOLOGIC DESCRIPTION 

(0-41') Upper Muvlum (_ cMecrtpUon. 

(0-8') CICI)/W)' IIIIt. brown In ooIor. Appeore to 
... fill materfol uMCI durfng r- conWuctlon. 

Slightly ~ clay, brown ..... ""9ray In color. Very 
.uti. 

tncrea.Ing .at froctIon. IoIottIIng with oIIw 
gray-coIored.1It. Darlc greenleh-y.llow 
.. ...-t with lron/orvonlc epecka. 

(18-42') SlIt (_ ~ ... tow). 

(18-22') V ......... h-brown to yeIIowleh""9ray In 
color with doric orang .... -y.IIow mining. MoIat 
to wet. 

(22-28') Color ohonge to predamlnontly gray. 
w.t. 

(28-34') orr.. gray to g ....... h-gray In color, 
with common _n........ W.t. 

I""",,"ng clay fraction from 34' to 38'. 
Brownlllh-gray In color. 

(38-38") Brownlllh-gray In color, dry. 

(38-42') ContoIn ........ ecott.red grawl and a 
few .... d Ien-. Contoot with 0Mper Muvlum 
......... (41-72') ..tImoted at 41'. 

WELL DIAGRAM 

~ 
$ 

i 
g 
to. 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MILUNGTON. TENNESSEE 

SWMU 9 
SEWAGE LAGOONS 

COUNTS PER SECOND 

l 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 



EnSafe/ Allen & Hoshall Monitoring Well 009G04DA 

GEOLOGIC DESCRIPTION 

(42-85') Sand and orwel: 0....... .. up to ~ 
Iano-t dI............. YeIIowIeh-oray to light aRv. 
gray In aaIor • 

.... or clay hatIan In eand and oraw/ fnom 
to 112'. YeIIowIeh- gray to WIY light gray In 
aaIor. 

Sand and oraw/, y.IIowt.h-oray to IIoht 
~"""'-brown fnom 52' to 511'. 

Sand and Orawl wfth InterwftIaI .at and clay. 
Dark -no"'~ to r.dcIIeh-brown from 
to 511'. 

Sand and Orawl wfth mInar clay, oraw/ Ie up 
$' In Iano-t cIImeneIan, dar1c yeIIawIeh-bnnm 
redcIWI-brawn from 58' to 72'. 

CoaIdIeIcI F"armatlan: FIne to rnedlum-gnolned 
-.d, WIY Ight Ora)' to WIY IIoht on.. gray, 
m""'-UII and finely 1Ion1tlc. 

SolI boIfnO wmlnat.cl at 711'. 

WELl. DIAGRAM 
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RCRA FACIUTY 
INVESTIGATION 
NSA MEMPHIS 
MILUNGTON, TENNESSEE 

SWMU 9 
SEWAGE LAGOONS 

COUNTS PER SECOND 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 



COMPAN\' 

WELL 
LOCln I ON/Y 1 ELD 

COli NT ... 

STATE 
SECTION 

GEOLOGICAL 
LOGGING 
SYSTEMS 

I 009G04DA I 
L____ _ ._ 

ENEAFE.ALLEN & HOSHALL 

ee9G04DA 

NO~: MEMPII I ~ 

SHELUY 

TENNESSEE 

TOWNSHIP 

OTHER SERVIO:S: 

9511 
RIIN ONE 

DATE "'~/23/96 PERMANENT DATUM Gl. ELF':AT IONS 

DEPT H DR! LLER 
1.0(; BOTTOM 

LOG · TOP 

?'" 

CASING DRILLER 72 
CASING TYPE PVC 

69.79 
-1.60 

ELEV. PERM. 

LOG MEASURED 

DRL MEASURED 

DATUM: 

FROM: 

FROM: 

GL 

GL 

. 95 
BLUEF·IELD 

Xll 

DF 

CL 268.1 

· CASING THICKNESS: .25 

LOGGINC UNIT 
FJ ELI> OF.' I CE 

RECORDED BY J T GILBERT 

BIT SIZE 3 
MAGNETIC DECL. 
MATRI X Dt:.NS I TV 

FLU I D DEHSI TV 

2.65 
1.2 

BOREHOLE n.u I D 

11M 
RM TEMPERATURE 

MATRIX DELliA T 

WATER FI!..E ORIGIN 

n'PE 9511C 
LO-~ 0 

PlhT 9519<: 

: '. NEUTRON MTRIX SANDSTONE FLU I D 1>£LTA T THiIlESH: 9 Citlillil 

REMAR1<S 

ELFCTRIC LOG INTERPRETATJON IS EMPIRICAL IN NATUR}:. EXTREfIIT IIOLE COND 
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C SERVICES,INC. 

Measureaent of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/29/96 

Client's Project Ho.: 0106090000 

Project Ho.: E-3-157 

Sample I.D.: 009S01DA18 

Soil Description: Tan , Light Gray Silty Clay 

Test Media: City of K.-phis Water 

wet Density (Lbs/ft!) 
Dry Density (Lbs/ft!) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
122.1 

91.3 
33.8 

.43 
1.0 
2.59 

.enaeaJ:ti1ity 

Temperature Correction, Rt - 1.043 

K, - 9.0 X 10-7 em/sec 
Kz - 8.5 X 10-7 em/sec 
X, - 9.4 X 10-7 em/sec 
K, - 9.9 X 10-7 CIl/sec 

Post Test 
120.5 
91.0 
32.4 

.44 
1.0 

Coefficient of PerJleability, lCzo - 9.6 X 10-7 em/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-011 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 199 FAX 901 -386-66 1 4 
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SOIL BORINGIMONITORING WELL LOGS 
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EnSafe/Allen & Hoshall Monitoring Well 014G01LS 

GEOLOOIC CESCRIPTION 

(0-1') Soil and gravel. 

(1-3.5') Silt and clay (see descriptions below). 

(1-2') Clayey silt. Dark yellowish-brown to 
dusky yellowish-brown in in color. 

(2-3.5') Silty clay. Dark yellowish-brown to 
dusky yellowish-brown in in color. 

(3.5-7') Clay, silty, pale yellowish-brown, 
mottled with Ught olive gray-colored material. 

Collected Shelby Tube from 7' to 10'. No sample 
for description. 

(10-16') Clay and silt (see descriptions below). 

(10-15.5') Clay, silty, moderate yellowish-brown 
in color, mottled with light olive gray-colored 
silt. Iron-staining and iron-manganese nodules 
present near 15'. 

(15.5-16') Clayey silt, moderate yellowish-brown 
in color mottled with light olive gray to 
greenish-gray. Iron-manganese nodules and 
iron staining present. 

(16-20.5') Clayey silt, greenish-gray mottled 
with moderate yellowish-brown material near 16'. 
Iron staining increases with depth. 

Soil boring terminated at approximately 20.5'. 
Note: No samples were collected for lithologic 
description. These descriptions were 
transferred from the log of adjacent monitoring 
well 014GOILF. 

WaLDIAGRAM 
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EnSafeiAllen & Hoshall Monitoring Well 014G01LF 

Ii ~ ~ I 1 
§ 

~ 
, 

~~ ~i i i GEOLOGIC CESCRIPTION 5 WELL DIAGRAM 

IU) ~ ~ m M 

BG (0-1') Soil and gravel. 

(1-3.5') Silt and clay (see descriPtions below). 

100 
BG (1-2') Clayey slit. Dark yellowish-brown to 

dusky yellowish-brown in color. 
5 (2-3,5') Silty clay, Dark yellowish-brown to 

4 dusky yellowish-brown In color. 

(3.5-7') Clay, silty, pale yellowish-brown, 

2 83 mottled with light olive gray-colored material. 
3 

No description available; collected a Shelby tube 

BG 
sample from 7' to 10' for geotechnical analysis. 

(to-16') Clay and silt (see descriptions below). 
/" 3 155 BG : (to-15.5') Clay, Silty, moderate yellowish-brown • 4 
' .. in color, mottled with light olive gray-colored 

silt. Iron-staining and Iron-manganese nodules 01 
BG .E ;; 

present near 15'. 
." 
III 0 u 5 

BG (15.5-16') Clayey silt, moderate yellowish-brown u 
> 

In color mottled with light olive gray to ~ 

0 
greenish-gray. Iron-manganese nodules and ~ 

BG iron staining present. .s: 
u U) 

4 97 BG (16-26) Clayey silt, greenish-gray mottled with E BG ML moderate yellowish-brown material near 16'. Iron 
staining increases with depth. 

N 

BG 

BG 
Iron-manganese nodules present near 26'. 

BG 
(27-32') Silt, clayey, moderate yellowish-brown 

BG In color, mottled with light olive gray to very light 15 
gray-colored material, with some hard siliceous 

II 

ML ." 

clayey material, contains a large siliceous clay II 

~ 5 135 BG concretion at 27'. 0 
C 
II 

BG (32-35') Clayey silt, moderate yellowish-brown U 
ML mottled slightly with light olive gray to very light 

-4-gray-colored material. 
BG 

(35-47') Fluvial Deposits (see descriptions 

BG 
below). 

( t:!L. 
6 113 SC (35-40') Silt, clay, and sand, with some , 

scattered gravel, dusky yellow color mottled with BG 
40 

light olive gray to very light gray material, 
-L.. moist. 

Page I of 2 
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EnSafe/Allen & Hoshall Monitoring Well 014G01LF 

! 
~ 

93 

8 125 BG 
BG 

BG 
9 142 BG 

BG 

BG 

§ ~ 

I d 
~ 
~ 

GEOLOGIC CESCRIPTION 

No description available: collected a Shelby tube 
sample from 40' to 43' for geotechnical 
analysis, 

(43-43,5') Silt, sand, and gravel (up to I" in 
longest dimension), very light gray, wet. 

(43,5-47') Sand and gravel, Sand is fine to 
very coarse-grained, and gravel (up to 1.5" in 
longest dimension) from 44' to 45', Moderate 
yellowish-brown to light gray, wet. Longest 
dimension of gravel increases to up to 3,5" at 
47', 

(47-51') Cockfield Formation: Very fine-grained 
sand, silt, and clay, Dusky yellowish-brown 
mottled with light olive gray near 47', 

Soil boring terminated at 51', 

WELL DIAGRAM 

Psge 2 of 2 



EnSafe/Allen & Hoshall Monitoring Well 014G02LS 

l. 

~ 
, 

1 d GEOLOGIC CESCRIPTION S WELL DIAGRAM 

~ ~ ~ 
(0-3') Gravel, silt, clay, and bricks from 0' to 3' 

~ (fill). 
GC ii 

" .. 
(3-6') Clay, brownish-gray in color .!! 

CL "2 
100 BG 0 

C .s= " u .0 
Silt and clay, light olive gray to dark (J) 

yellowish-brown in color from 6' to 9'. 5! 
: 
N 

Slit and clay, yellowish-gray to yellowish-brown 

t in color from 9' to 20'. Moist, with iron-staining 
and specks of organic material. 

c: 
~ " <" " { ~ 

CL u .. 
(.) 0 

2 120 BG > 
i 

N 
A. ...... 
0 u 52 
';; 'tl 

1 
c: 

0 " 0 (.) 

> 

20 B 
Soil boring terminated at 20'. Note: This is a 
replacement well. The original well was installed 
a few feet away on 1/23/96 but was 
subseQuently abandoned due to faulty 
construction. Analytical samples indicated on 

25 this boring log were collected from the soil 
boring associated with the original well. 

( 

Page' of' 
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EnSa tel Allen & Hoshall Monitoring Well 014G03LS 

BG 

5 

70 5 

e 

e 

e 

5 

2 90 5 

5 

5 

Cl.. 
ML 

ML 

GEOLOGIC CESCRIPTION 

(0-8') Clay with some silt, dark brown to 
brownish-gray in color, 

(8-20') Silt, light yellowish-brown to 
yellowish-gray in color with dark orangish-yellow 
mottling and specks of organic material, Moist. 

Small concretion present at IS', 

Soil boring terminated at 20', 

wruDIAGRAM 

(.) 
> 
Q.. 

o 
~ 

.s: 
u 

Ul 

53 
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t .. 
U 
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(.) 
> 
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EnSafe/Allen & Hoshall Monitoring Well 014G04LF 



EnSafe/Allen & Hoshall Monitoring Well 014G04LF 

• 
u ~ ~ ! § 

~ 
, 

~ ~i ~w w ! i GEOLOGIC CESCRIPTION e WELL DIAGRAM 
i=~ >-i i ~~ :lCf) ~Cf) Cf) M ~ ~ 

" 127 (30-32') Sand, very fine-grained, moderate 
5 yellowish-brown in color mottled light 

gray-colored material. :; ;a 
o II .. ." 

(32-35') Sand (very fine to coarse-grained), Ol II 

5 
silt, and clay. Moderate yellowish-brown in color -t1 mottled with light gray material. Moist near 34'. 

5 
Becomes mostly very fine-grained sand and silt 
near 35'. 

(35-37') Silt and clay, greenish-gray in color 

4.5 mottled with moderate yellowish-brown material. 

(37-38') Sand, silt, and clay. Olive gray to light 
brownish-gray in color. 

5.5 
(38-39') Silty and clayey sand and gravel . • Light olive gray to moderate yellowish-brown in 

color. Wet. 
5 113 5 

(39-42.5') Gravel, sand, and clay. Light olive 
gray in color, mottled with moderate 

5 yellowish-brown and dark 't:I 

i 
yellowish-orange-colored material. Very .. 
cohesive and moist. 0 

N 
"-

5 (42.5-46.5') Sand (medium to coarse-grained) 52 
Q. 

and gravel (up to I" in longest dimension. Light 0 IU 
U 

gray in color mottled with moderate ci 't:I 

4 yellowish-brown material. Wet. jj 6 95 
(46.5-48') Sand is medium to very 

5 
coarse-grained. Moderate yellowish-brown to 
dark yellowish-orange, wet. 

(48-49.5') Gravel (up to 4" in longest 

5 dimension) with sand. Moderate yellowish-brown 
in color. Wet. 

Ol 
::0 

7 163 (50-55') Cockfield Formation (see description 'is. 
4.5 below). II 

~ 
Very fine-grained Silty sand, moderate 

0 
C 

yellowish-brown to dusky yellowish brown with II 

5 .0 

light olive gray laminations. 

Soil boring terminated at 55'. 

£'" • 
Page 2 of 2 
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EnSafe/ Allen & Hoshal/ Monitoring Well 014G05LS 

108 BG 

2 118 BG 

3 142 BG 

GEOlOGIC IESCRIPTION 

(0-1.5') 5011 and grass. 

(1.5-20') Slit and clay (see descriptions below). 

(1.5-e') Slit and clay, dark yellowish-brown in 
color, becoming dark yeUowish-brown to pale 
yeUowlsh-brown in color near e'. Dry. 

Clayey silt, dark yeUowlsh-brown to dark 
yellowish-orange in color mottled with medium 
light gray-colored material. Slightly moist. 
Contains iron-manganese nodules. 

Wet from 15' to 18'. The percentage of 
iron-manganese nodules increases near Ie'. 

(18-20') Very clayey silt, light olive gray In color 
mottled with dark yellowish-brown to dark 
yeUowish-orange material. The percentage of 
mottled material decreases with depth. Very 
moist. Contains iron-manganese nodules. 

Terminated soil boring at 20'. 

W8.L DIAGRAM 
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EnSafe/Al/en & Hoshal/ Monitoring Well 014G06LF 

• 
~ a ~ ! § ~ 

, 
i=~ gw ~~ w A ! d GEOLOGIC reSCRIPTION .5 WELL DIAGRAM 

~as :J~ ~(I) i ~ ~ ~ ~ (I) M 

(0-2') Soli, roots, and brick fragments. 5011 is 
86 OL dark yellowish-brown to moderate 

yellowish-brown. 

86 (2-17') Clayey silt and silty clay (see 
72 descriptions below). 

(2-6.5') Very clayey slit. Moderate 
86 yellowish-brown to dark yellowish- brown in 

color. Color becomes lighter near 6.5'. 

86 
(6.5-17') Silty clay. Moderate yellowish-brown 

in color mottled with yellowish-gray-colored 
material. Contains iron-manganese nodules. 

86 
Slightly moist, becoming more moist, oxidized, and 

• Ml stained dark yellowish-orange near II'. 
CL 

B6 
2 89 01 c:: 

'in 

86 
1'0 
u 
U 
> 
Q" 

0 -86 
.., :0 

,s; 0 ... 
U 01 
(I) 

cS 
86 -

(17-37') Silt, clayey (see descriptions below). N 

(17-26') Clayey slit. Ught olive gray to 
86 greenish-gray in color. Slightly moist. 8ecoming 

stiff near 26'. 

3 95 86 

86 
ML 

86 

(26-32') Clayey silt, moderate yellowish-brown 

86 in color mottled with light olive-gray material. 

• The percentage of light olive gray material 
progressively decreases from 26' to 32'. Iron 

86 concretions are present near 26'. Slightly moist 
at 26' becoming more moist near 32'. 

30 

Page' of 2 



EnSafe/Allen & Hoshall Monitoring Well 014G06LF 

I § 
~ 

.. 
1 I GEOLOGIC rESCRIPTION $ wa.t. DIAGRAM 

~ ~ ~ M 

4 113 8G 
Q :; 

(32-36') Silt, clayey, moderate yellowish-brown .E o -
'" & :l 

in color and slightly moist. to 
8G u '" 

ML u 

1J > 
A. 
0 

8G 
.., 
.z:. u 

(36-37') Clayey sUt, moderate yellowish-brown 
en 
c:i 

8G in color mottled with light olive gray material, -
slightly moist. ~ 

(37-49') Fluvial Deposits (see descriptions 

t 8G below). (37-49') Sand and gravel (see 
descriptions below). 

5 97 (37-38') Fine-grained sand and silt with gravel 
8G (up to 2" in longest dimension). Moderate 

yellowish-brown. ii 
OJ 

(38-42') Sand, fine, and gravel (up to 2" in 
.. 

8G u .. 
longest dimension), silty, moderate brown mottled u 

> 
with pale yellowish-brown material. A. 

8G (42-45') Sand (fine to coarse-grained) and '0 
in i ~ 

gravel (up to 2" in longest dimension). Moderate C5 u i 
brown to dark yellowish-orange in color. Wet. c) ~ '" 

Jj 
0 

BG 
(45-49') Sand, medium to coarse, and gravel 

N 
"-

(up to 2" In longest dimension), moderate 
S2 

-8G 
yellowish-brown to dark yellowish-orange. Wet. 

(49-56') Cockfield Formation (see description 

6 114 
below). 

BG Silty, very fine-grained sand with Silty clay 
laminations. Sand is dusky yellowish brown in 
color; clay laminations are light gray in color. 

BG 

8G 8ecoming waxy near 56'. 

Soil boring terminated at 56'. 

( 
'-
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EnSafe/Allen & Hoshall Monitoring Well 014G07LF 
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En Sa fe/ Allen & Hoshall Monitoring Well 014G07LF 

Ii ~ 2 I ii i M 

5 107 

6 120 

.a 
~ 

BG 

BG 

BG 

BG 

BG 

GEOLOGIC rESCRIPTION 

Very silty sand (fjne to coarse-grained) and 
gravel (up to 2" in longest dimension) subangular 
to rounded. Moderate yellowish-brown in color 
mottled with Hght olive gray and some dark 
yeUowish- orange-colored material. From 37.5' 
to 41.5', sample is very difficult to split. 

(43.5-48') Sand and gravel, gravel and sand 
(see descriptions below). 

(43.5-46') Sand (medium to coarse-grained) 
and gravel (up to 2" In longest dimension). Dark 
yellowish-orange to moderate yellowish- brown 
in color. Wet. 

(46-48') Gravel and sand, dark 
yellowish-orange to moderate yellowish- brown . 
Wet. 

(48-50') Cockfield Formation (see description 
below). 

Very fine-grained Silty sand. Mottled with gray 
to light gray-colored very fine-grained sand, 
which decreases with depth. Becomes clayey 
near 50'. 

Soli boring terminated at SO'. 

W8.L. DIAGRAM 
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EnSafe/Allen & Hoshall Monitoring Well 014G08LS 

• 
§ 

~ 
, 

1 i GEOLOGIC CESCRIPTION 5 waLDIAGRAM 

~ ~ ~ 
(0-5') Fill material: SoU, with bits of concrete a 

and grass and roots. .E :; 16 ." 
III o II 

40 OL (.) ~ ." 

BG (.) 
ell II 

> 

U Q.. 

0 
BG ~ 

(5-17') Clay and silt (see descriptions below). &. 
u 

UJ 

BG (5-7') Silty clay. Moderate yellowish-brown to e 
dark yellowish-orange in color and mottled with 

~ 
BG light olive gray-colored material. Slightly moist. 

t (7-18') Clayey slit. Moderate yellowish-brown to 

BG dark yellowish- orange in color mottled with light 
2 82 olive gray and some dark yellowish- orange 

• material. Slightly moist. ii 
" BG II 

~ i5 u 
." ." 
(.) 0 

BG > 
i 

N 
Moisture content increases near 18'. Sparse Q.. .... 
iron-manganese nodules are present near 18'. ~ 

u S! 

" 1 BG ." c: 
(18-17') Clayey silt moderate yellowish-brown to (5 II 

3 75 ML dark yellowish-orange in color and mottled with c:i (.) 

> 
BG olive gray to light olive gray-colored material. jj 20 Considerable iron staining. Contains 

iron-manganese nodules. MoiSt. 

(17-20') Silt, clayey, olive gray to light olive 
gray in color slightly mottled with dark 
yellowish-orange-colored material. Contains 
iron-manganese nodules, moist. 

Terminated soil boring at 20'. 

Page I of I 



EnSafe/ Allen & Hoshall Monitoring Well 01 4G04LF 

GEOLOGIC DESCRIPTION 

(0-2.5') Sol, grawI, brfok. aro.. and ........ (flU 
1I'ICItertaI). 

(2.5-5') SIIt¥ oIay. Darlc y.IIawI8h-brown In 
color. 

(15-20.15') ~.at. Maderate ~awt.h-brown 
to Il9ht alive 9"'>' In color. MattIM with Il9ht 
alive 9"'>' and ...... 9RI)'--oaIaNd mat.rIcd. 
Iron-manvan- naduIee ....... 5'. 

IotaIlilnear7.S'. 

(10-12') V..y malill. 

,"",-rnanvan_ ................ 11'. 

(20.15-23') ~ eIIt I. II9ht aIM 9RI)' In 
with caneIdenIbIe dark yeIIawIeh-anmve to 
rnaderate ~-brown caIared Iron IIlaInlno. 
Some lran/mano-- ......... lIN 

(23-30') SIlty oIay, ....... h-V"'>' In aoIar with 
_ dark ~- CIr'CIfI98 to maderGte 
yeIIawIeh-brawn Iran-IIlaInIn9 ..- 23'. 
Iron-IIlaInInv and mattIed IIvht ....,. brown In 
oolar ....... 30'. 

I'IuIIIaI Depoefte (30-50') oontoot ..tImated at 
30'. 

SWMU 14 
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~ 
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WELL DIAGRAM 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MilliNGTON. TENNESSEE 

BUILDING S-140 AND 
SEVENTH AVENUE DRAINAGE DITCH 

COUNTS PER SECOND 

o 

o 

I 

-25 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 
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EnSaje / Allen Monitoring Well 014G04LF 

GEOLOGIC DESCRIPllON 

(:58-38') Slty and cla,.-y -.d and ;rawI. 
Ught aI1w gray to m""-at. JI'IIIowl"'-brawn 
calor. Wet. 

(311-42.5') Growl. -.<1. ..,d clay. Ught aI1w 
gray In odor, mottled with moct.ot. 
JI'III ........ -brown G1d dortc 
JI'IIIowl8h-aronge-aolored materfal. Vwy 
coh ..... ..,d molet. 

(42.5-48.5') Sand (medium to 
..,d growl (up to ,- In lone-l cIIm .... ron. 
gray In odor mottled with m""-ate 
JI'IIIawl8h-brown moterfol. Wet. 

(48.15-48') Sand 110 medium to *Y 
CCICII'M-gralned. Maderat. ,.nowl8h-brawn to 
dortc )'IIlowlah-oranoe. wet. 

(48-411.5') Growl (up to 4- In 
...... eron) with -.d. .. ""-at. ~wI8h-b",""'1 
In odor. Wet. 

(150-55') Cocldleld Formation (_ dMCrlptlon 
below). 

Vwy ~ ellty -.<1. madenrt. 
~ .. ~ I JI'IIIowl8h-brown to cluolcy )'IIIowI'" brown WIth 

, light 01.... gray lamlnotlonL 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MILUNGTON. TENNESSEE 

SWMU 14 
BUILDING S-140 AND 

SEVENTH AVENUE DRAINAGE DITCH 

COUNTS PER SECOND 

o ~ i 
I I I I I I I 

-30 

! 

-110 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 

2 



COMPANY 
WELl. 

, LOCATION/FJELD 
COUNTY 
STATE 
SECTION 

GEOLOGICAL 
. LOGGING 
SYSTEMS 

[914G94LF J 
ENSAFE,ALLEN & HOSUALL 
914C94LF 
NAS MEMPHIS 
SHELBY 
T ENNES S J.: E 

TOWNSHIP 

OTHER ~ERU~CE~: I 
9511 
RUN ONE I 
OI'EN ~ 

RANCE 

DATE 9:5/22/96 PERMANENT DATUM GL ELEVATIONS 
DEPTH DRILLER 
LOG BOTTOM 
LOG TOP 

51.:> ELEV. PERH. DATUM: 
46.39 LOG MEASURED FROM: 
-2.S~ DRL MEASURED FROM: 

CASING DRILLER 51.S LOGGING UNIT 
FIELD OFFICE 
RF;CORDED BV 

CASING TYPE PUC 
CASING THICJ«NESS: . 25 

{) , 

2.6:5 

1.2 

BOREHOLE FLUID 
RM 
RM TEMPERATURF; 
MATRIX DELTA T 

BIT SIZE 
MAGNETIC DECL. 
MATR! X Dl:I'fS I TY 
FLU I D DENS I TY 
NEUTRON MATRIl< 
REMARKS 

SAHDSTONF: FLUID DELTA T 

GL 
GL 

95 
BLUEFIELD 

KB 
DF 
GL 

J T GILBERT 

WflTER 1,'1 LE 
TYPE 
LOG 
PLOT 

TIIRE~H : 

268.8 

ORIGJI'I 
9S11C 
4 

9519C 

91i191i1 

ELECTRIC LOG INTERPRETATION IS EMPIRICAL IN NATURE. t:XTREME H01.E COND 

WILL HAKE COMPLETf:LV ACCURATE INTERPRETATIONS DIFFICULT. 

I 
• 
• 
• 

I 
I 

I 

I 

ALl. SERVICES PROVIDED SIJlJ.JECT TO SHINDARI> TERMS ANI> CONDITIONS \ L-__ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ____ ~~~~~~ ____ ~ 
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- ---- --- ---- - - - - --- - -~I....::.--- ____ - ________ - - _-:~ 

o OHM-M loe 
COIW 

IOu ,HWI1 0 

I'; 
I 

.. ........ \ .. ~.~ ..... ..... ........ . . \ . I . . . . , . . . 
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G SERVICES, INC. 
Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 02/22/96 

Client's Project Ro.: 0106090000 

Project Ro.: E-3-157 

Sample I.D.: 014S01LF10 

Soil Description: Light Gray Clayey silt .. 
Test Media: City of Me~his Water 

Wet Density (Lbs/ft') 
Dry Density (Lbs/ft') 
Moisture (' Dry wt) 
Porosity (n) 
Degree of Saturation (') 
Specific Gravity (ASTM D-854) 

Pre-Test 
120.0 

90.8 
32.1 

.44 
1.00 
2.59 

penaeability 

Temperature Correction, ~ - 1.000 

X, - "." X 10-7 ca/sec 
!tz - 3.9 X 10-7 ca/sec 
K, - ". 0 X 10-7 ca/sec 
K, - 4.3 X 10-7 ca/sec 

Post Test 
117.8 
92.6 
27.2 

.43 

.95 

Coefficient of Peraeability, ~ - 4.2 X 10-7 CID/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-005 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38133 901-385-1 1 99 FAX 90 J -386-66 J 4 



U. S. STANDARD SI~ OPENINt IN ItHE. U. S. STANDARD SIEVE NUMBERS HYDROMETER 
6 4 3 2 1 1 3 4 6 • 10 1416 20 30 40 50 70 100 140 200 

0 100 I ,I ;1 I . , : I I' 
, , , , 

I' I I I ......... 
......... ... --f-- .. - Co.o. I-- ---- ----- - f-- I-- _. 

I~ - 10 

'" --

80 "- 20 

-

70 30 , I 

160 401 

I' 
~ r- -. --~. ~ 

~ II: 
0: 

50 1 ~50 
I&: ... r--' -- . 

ffi 1\ ~§ ~40 
.~ -- +. 1\ ~ - --- --.. _-

\ 30 

~ 
70 

30 "'-
10 90 

f-- .-- - 1---. 

0 100 
500 100 50 10 5 1 tl.S 0.1 0.05 0.01 O.oos 0.001 

GRAIN SIZE IN MILLIMETERS 

I COBBLES I GRAVEl I SAND I SIlT OR CLAY I COMSt: I FIIIE CXWISE I IIEDIUII I f1IIE 

o 
~mpleNo. Elev Of Depth Clessific:l1ion Nat w" II Pl PI EnSafe/A&H , 010609000 I 7-10 1 32 II'IuIed -- -- --lqS01L-FIO j 

AI.-

IIIortIw No. 

GRADATION CURVES DIll 02/23/96 

• • TRI-8TATE TESTING SERV., INC. 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: Bnsafe/Allen , Boshall 

Date of Report: 02/22/96 

Client's Project No.: 0106090000 

Project No.: E-3-157 

Sample I.D.: 014S01LF43 

Soil Description: Light Gray , Tan Silty Clay with Sand 
and slllall gravel 

Test Media: City of Memphis water 

wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture ct Dry wt) 
porosity Cn) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
127.0 
105.2 
20.7 

.32 
1.0 
2.47 

.eZ'lleuili1:y 

Temperature Correction, ~ - 1.010 

X, - 3.7 X 10-7 ClIl/sec 
Kz - 4.0 X 10-7 CJIl/sec 
K.s - 4.2 X 10-7 ClIl/sec 
lC, - 4.1 X 10-7 CIl/sec 

Post Test 
133.4 
113.5 
17.5 

.26 
1.20 

Coefficient of Paraeability, Kzo - 4.0 X 10-7 CIl/sec 

Tested in accordance with ASTM D-5084-90 • 

Lab No. P-96-006 Reviewed By: 

6756 BUCKLES COVE MEMPHIS. TN 38 J 33 90 J -385- J J 99 FAX 90 J -386-66 J 4 



U. S. STANDARD SI~i OPEN'N,! 'N liES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
643211 I- 3 4 6 • 10 1416 20 30 40 50 70 100 140 200 

100 , 
" :T~: . :' , , , , 

I' 
, , , 11 T 

0 

·-1- _. .- ... ~ 
r-o-' ..... r-.... 

...... 10 

~ 
......... 

80 20 
r-.", 

-. -

I" 
70 i'\. 30 

I i\.. 
!i: " I'.. 401 ;60 

"" Ii - r-- Ii 

~5O 50 1 Ii: f' ~ i--~ I- -- -..;; is t- 1--10- I-i u
40 

.~ r--... u 
t---... ~ -- -- -- ....... 

30 70 

.. 110 

10 90 

- I---t--- t--. 

n 100 
500 100 50 10 5 1 a.5 U 0.05 0.01 o.oos 0.001 

GRAIN SIZE 'N MIlLIMETERS 

I COBBLES I GRAVEl I SAND I SIlT OR ClAY I COMSE I F1II( COMSE I II£DIUII I ,. 

o 
~mpleNo. EIe¥ or DepIh CIItsslficaIion Nit w" LL PL PI EnSafe/A&H # 010609000 40-43 21 II'nJIect 
NS01LFtf3 -- -- --

Area 

ilorlnl No. 

GRADATION CURVES DIll 02/23/96 I 

• • TRI-STATE TESTING SER.S~ INC. 
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SOIL BORINGIMONlTORING WELL LOGS 
AND 

GEOTECHNICAL LABORATORY RESULTS 
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EnSafe/ Allen & Hoshall Monitoring Well 059G01LS 

• 
~ 

I 
~ 

u 2 r 

~i 
~ 1 GEOLOGIC CESCRIPTION ~ WELL DIAGRAM ~ffi ~i 

w 

~~ ~(I) i ~ ~ ~ :](1) (I) M 

1 100 (0-1') Asphalt and gravel fill. 
2 100 

(1-2') Soil and gravel fill. 

3 100 (2-7') Clayey silt, olive gray in color, moist, with 
.!! 

a trace of organic material. 'c 
1.6 0 

C 
.r:. II 

J:l 
u .- 83 1.8 (I) 

(7-11') Silty clay, olive gray in color. Contains 53 
2.4 

organic material. ~ 

Iron-staining from 9' to 11'. t 2.0 
(11-20') Clay, olive gray to light olive gray in 

~ i. 1.6 
color with dark yellowish-orange iron-staining. II '0 

Contains abundant iron-manganese nodules. U 16 
'" '" u 0 

5 120 1.6 > 
i 

C'\I c. -0 u 52 
Less dark yellowish-orange iron-staining from 16' e;; '0 

1 1.8 to 17'. c 
- II 
C!u 
o > 

2.0 JJ 20 
Terminated soil boring at 20'. 

4 

Page I of I 
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EnSafe/Al/en & Hoshal/ Monitoring Well 059G02LS 

OL 

ML 

e5 

ML 

2 75 

GEOlOGIC rESCRIPTION 

(0-2') SOil, moderate yellowish-brown in color 
with roots. 

(2-4.5') Silt. moderate yellowish-brown mottled 
with olive gray material, predominantly near 4.5'. 

(4.5-9') Clayey silt, olive gray in color. 
Contains iron-manganese nodules. Mottled with 
moderate yellowish-brown colored material near 
9'. 

Moist from 5' to e'. 
Dry and crumbly from 7' to S'. 

(9-IS.5') Slit and silty caly (see descriptions 
below). 

(9-10') Silt. Moderate yellowish-brown in color 
mottled with olive gray-colored material. Very 
common iron-manganese nodules. 

(IO-IS') Silty clay. Olive gray in color and 
mottled with moderate yellowish-brown-colored 
material, mostly moderate yellowish-brown near 
10' and again at IS'. Very common 
Iron-manganese nodules. 

(lS-IS.5') Silt. Moderate yellowish-brown in 
color mottled with olive gray-colored material. 
Dry. Contains common iron-manganese nodules. 

(lS.5-20') Clay, olive gray in color, moist. 

Terminated soil boring at 20'. Note: Due to the 
potential for significant contamination in this soil 
boring, no samples were field screened for 
organic vapors so that the well could be 
completed in minimal time. 

" ~ 

~ 
WELL. DIAGRAM 

-Q ~ 

.E 0 

'" 51 
tV 
(.J 

(.J 
> 
Q.. 

0 
'q' 

.s= 
u 
(f) 

53 
~ 

T t 
ii 
&I 
~ 

U 

'" (.J 
> 

i Q.. 

:g U 
~ 

1 '" c: 
(5 &I 

ci (.J 
> 

JJ 

Page I of I 



• 

• 

• 

EnSafe/Allen & Hoshall Monitoring Well 059G03LS 

2 

ML 

3 

ML 

GEOLOGIC cesrnIPTION 

(0-1') Asphalt, soil, and gravel fill. 

(1-12') Silt. Moderate yellowish-brown in color 
mottled with light olive gray material. Organic 
material and less light olive gray material trom 2' 
to 12'. 

Moist from 7' to 10'. 

Very moist from 10' to 12'. 

No description available; collected a Shelby tube 
sample trom 12' to IS'. 

(15-16') Silt, moderate yellowish-brown in color 
mottled with light olive gray material. 

(16-20') Silt, light olive gray in color, mottled 
with a light moderate yellowish-brown material. 

Terminated soil boring at 20', Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log for -
adjacent monitoring well 059G03UF. 

" 5 

~ 
W8.L DIAGRAM 

-01 .. 
0 .E '-... 01 

III ..:L (,) 

(.) iii > II 
Q.. '" 0 !! ~ 

.s: c 
0 

(,) C en II 
ci J:l -

T 
: 
N 

t 
ii 
!! " u Iii ... ... 
(.) 0 
> 

i 
N 

Q.. ..... 
£ (,) 52 

" 1 
... c: 
(5 II 

ci (.) 
> 

jj 

Page I of I 
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EnSa tel Allen & Hoshall Monitoring Well 059G03UF 

~ m 
1 d 

It! ff ~ M 

Q1.. 100 GW 
.8 

2 100 

1.0 

1.0 

ML 
3 95 2.2 

1.0 

1.2 

4 83 

.6 

GEOLOGIC IESCRIPTION 

(0-1') AsPhalt, soil, and gravel fill. 

(1-12') Silt, moderate yellowish-brown in color 
mottled with light olive gray-colored material. 
Contains organic and less HgM olive gray 
material from 2' to 12'. 

Moist from 7' to 10'. 

Very moist from 10' to 12'. 

No description available; collected Shelby tube 
sample from 12' to IS'. 

, 
S 

~ 
W8.L DIAGRAM 

CI c 
-;; 
III 
(,J 

(,J 
> 
Q. :; 
0 0 .., 0. 
.s:: 
u 

(f) 

ci -
~ 

Page I of 4 



EnSa tel Allen & Hoshall Monitoring Well 059G03UF 

• Project: /lISA Menptrs Locaticn: Hlngton. TN. SWJ #59 {(J(j Pesticide Shq)) 

Project No.: OI06-<J8420 SU1ace Elevation: 26351 feet msJ 
Stcrted at 1331 a/ 3-4-96 TOC E1evaticn: 26332 feet msI 
CooPeted at 1451 a/ 3-4-96 Depth to GrOUldwater: 14.63 feet MeaslJ'ed: 4/8/96 

I)'fng Method: Rotasonic - ''4 ire core 1JcTreI/6" OD casing GrOU'ldwater Elevation: 248.69 feet msI 
I)'Ing ~y: AIalce Envrarnenta. Inc. Total Depth: 58 feet 
Geologist a Ladd, If. PiNks Wei Screen: 44 to 54 feet 

~ ~ 2 I § ffi " ~m gw ~w w I I d GEOLOGIC rESCRIPTION S WELL. DIAGRAM 

~iiS :Ji ii i ~ ~ ~~ en M 
~-_v 

(15-16') Silt, moderate yellowish-brown in color 
ML mottled with light olive gray-colored material. 

247.5 
(16-22') Silt, light olive gray in color. mottled 
with a light moderate yellowish-brown-colored 

1.4 material from 16' to around 20'. 

1.6 ML 

• 20-

5 82 

2.0 OJ c 
-.; 
III 
u 

_415 u 

(22-26') Silt, moderate yellowish-brown to 
> 
Q. -0 .:> 

dusky yellow in color. Contains Iron-staining and 0 
~ "-

Iron-manganese nodules. ~ 
OJ 

1.4 u en 

52 
ML ~ 

25- 0.8 

r- ~37.5 . 
(26-31') Silt, moderate yellowish-brown to dark 

'\ I 
yellowish-orange in color mottled with dark 

1.2 yellowish-brown-colored material. 

ML 

I \ 1.4 

30-~ -- --
Page 2 of 4 



EnSafe/Allen & Hoshall Monitoring Well 059G03UF 

( 

( 1.4 
(35-36.5') Sand, very fine-grained, very light 

gray in color mottled with dark yellowish-orange 01 .s material. Wet. .. 
to 
U 

Contains some coarse dark yellowish-orange u 
sand from 36' to 36.5'. > a.. 

2.4 0 
(36.5-37') Sand (medium to very ~ 

coarse-grained) and gravel. Moderate ~ 
u 

yellowish-brown to dark yellowish-orange In (J) 

7 100 color. e 
(37-39') Sandy clay, moderate yellowish-brown 

~ 

iii 
2.6 to dark yellowish- orange in color mottled with II 

very light gray-colored material. Becomes .. 
II 

mostly pale yellowish-brown in color near 39'. ~ 
0 

Top of Fluvial Deposits estimated at 39'. C 
II 

(39-40') Silty sand, medium to coarse-grained, 
~ 

with scattered gravel. Moderate 
yellowish-brown to dark yellowish-orange. Wet. 

8 100 
No description available; collected a Shelby tube 
sample from 40' to 43'. 

1.4 'Q 

(43-44.5') Sand, fine to very coarse-grained, fii 
<II 

moderate yellowish-brown to dark 
yellowish-orange, and gravel, up to ,75" in 

( longest dimension, angular to rounded, composed 
9 125 of quartz and chert. wet. 

1.2 -1 
Psge 3 of 4 



EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

• 
GEOLOOIC CESCRIPTION waLDIAGRAM 

(44.S-47.S·) Sand, coarse to very 
coarse-grained, moderate yellowish- brown to 
dark yellowish-orange, and gravel, up to 2.S" in 

1.2 longest dimension, composed mostly of angular 
chert, wet. 

(47.S-48') Sand, fine to coarse-grained, very 
light gray and mottled with dark 
yellowish-orange, and gravel, up to 1.5" in 

1.0 
longest dimension, composed mostly of angular 
to rounded Quartz and chert, wet. 

(48-49') Sand, fine to medium-grained, with 

• rare quartz gravel. Yellowish-gray in color '0 

mottled with dark yellowish-orange material, 
c 
10 
." 

slightly micaceous, wet. 0 
N 

10 130 1.6 (49-SI.S') Sand (fine to coarse-grained) and -51 
gravel (mostly Quartz and chert); dark 
yellowish-orange in color mottled with 
yellowish-gray material; micaceous; wet. 

(5I.S-53.5') Sand, fine to very coarse-grained, 

1.6 
and gravel (quartz and chert) is up to .75" In 
longest dimension; yellowish-gray and wet. 

(S3.S-S6') Sand, fine to medium-grained, with 
rare gr~vel. Yellowish- gray color, micacous, 
wet. 

0.8 

Terminated soil boring at 56'. 

• 
Page 4 of 4 



EnSafe/ Allen & Hoshall Monitoring We" 059G03UF 

• 8 I L .. J 

GEOLOGIC DESCRIP110N 

(D-l') Mpholt. ..... and gravel ftIL 

(1-12') SIt, m ......... ~-brown In color 
rnottJecI with II9ht 0"" gray-ooloNd mot.rfoJ. 
ContaIne orvonJo and ... 119M oJIve 9f'IIY 
mot.rIal from 2' to 12'. 

WoJ.t from 7' to 10'. 

Vwy rnoJ.t from 10' to 12'. 

No cIwatIptIon ovaIIobIe; ooIJeoted Shelby tube 
eampIe from 12' to 15' • 

SWMU 59 

WELL DIAGRAM 

~ 
~ 

3i 
Ei 

'" 

RCRA FACILIlY 
INVESTIGATION 
NSA MEMPHIS 
MIWNGTON. TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

-0 

! 

-15 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

iii 



• • 
EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

Project: 
Project No.: 
Started at 

---or 
Drilling Method: 
DrIlling 1', 

NSf. Memphis - -loCCitiOft:loImingtan,TN.SWNU IS9(OId Peetlclde Shopr 
0106-08420 Surface Elevation: 263.51 fset msl 

1337 an 3-4-96 TOC Elevation: 263.32 feet msl 
1457 on 3-4-96 DeDth to Groundwater:14.63 feet 4/8/96 

GAMMA RAY LOG 
COUNTS PER SECOND 

I ~ g 0 * Ii! 
~! iii i M GEOLOGIC DESCRIPllON WELL DIAGRAM 

(1:1-18') SIlt, modenJte yeIIowlsh-bnnfn In 001 -15 
ML mottled wfth nght ollw gray-c:c>lolwd materfal. 

1.11 t.tL 

:zo. 
5 I B2 

2.0 

1.4 

t.tL 

25- 0.11 

I---

1\/ 1.2 

ML 

1/\ "'0 »t--f I 

•
• INVESTIGATION 

NSA MEMPHIS 

(18-22') SIJt. nght oIIw gray In color, mottled 
wfth a light modenJte y.IIowIsh-bnnfn-001ored 
material '"'"' 1 II' to around 20'. 

i 
411 ~ (22-211') SIJt. modenJte yellowish-brown to dull * 

y.IIow In ooIor. ContaIn. Iron-atolnlnO and .c 
lron-mangon_ nodul... eX 

(28-31') SIJt. modenJte yeIIowlah-brown to dark
' 
~/.: 

)I8iI ....... -oronga In oolor mottled wfth doric 
yeIIowIeh-bnnfn-001ored moterfal. 

SWMU 59 

S ... 

;-L 

OLD PESTICIDE SHOP 
(I) ReRA FACIUTY 

~ =s MILUNGTON, TENNESSEE 
I DWG DATE: 12/10/98 lowe tWlE: A.tr.I!UlU 

I- ::> 
I-

J::: ==-
I-

.....:::: 
~ 

I- L 

~ 
c- ..=s=r-

~ 

~ 

I-

I ~ 

I- ~ I L 
l- I c:::c 

c::: I 
[ 
t-
I-

-!,L 
LOGGED BY: 

GEOLOGICAL LOGGING 
SYSTEMS 

~ 

• 
_1'1'1'£': r PI/C 

TOPOf'LOG
GROUND SURFACE 

WIlE lOGGED: OS/22/111 

NOTES 



EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

GEOLOGIC DESCRIP110N 

(31-311') SlIt, moderate yoIIlowl8h-bn>wn In 
mottled with WIY ftM, very light gray ............ 
-.d. DorIc Y'IIto ..... -orange mining and 
Iron-monga_ nodu ... ON P-' near 311'. 

(35-311.5') Sond, WIY 
gray In oolor mottled with doric ydowIeh-onmgej 
mot ..... l. w«. 
ContIoIn. __ doric ~-oronge 

-.d fnIm 311' to 311.5'. 

(311.5-37') Sond (medium to WIY 
__ grained) one! grovel. MocIerote 

~owIeh-"'-n to doric ~wleh-oronge In 
ooIor. 

(37-31') Sondy oloy, moderote 
to doric ~owfeh- -oe In color mottled W'WI+224.:lI 
WIY Ught !lillY coloNd motettol ........... 
meetly pole ~-brown In color near 

Top of FhNIoI Oepoeb ..urnotect ot 38'. 

(31-40') SIlly eond. medium to --1IroIneII,1 
with 1IOaltencI..-I. MocIerat. 
~brown to doric ~h-onmge. 

No deeoI1ptIon -'!able; ooIleotecI a Shell: 

(43-44.5') Sand, fine to WIY COG'" grained, 
moderote ~-brown to doric 
~oronge. one! grovel. up to .7Pf' In 
Ionge.t ell ............. a .... 1or to rouncIecI, 
of quartz and chert, w«. 

SWMU 59 

WELL DIAGRAM 

Q 

'" 

RCRA FACIUlY 
INVESTIGATION 
NSA MEMPHIS 
MIWNGTON, TENNESSEE 

OLD PESTICIDE SHOP 

COUNTS PER SECOND 

o ~ i 

11111111111111 
-30 

I 

-40 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 



• • 
EnSafe/ Allen & Hoshall Monitoring Well 059G03UF 

Project: NSA Memphis location: MUnn¢on.TN.SWMU 159(Old Peatlclde ShOPL 
Project No.: 0106-08420 Surface E1evotlon: 263.51 feat mel 
started ot 1337 on 3-4-96 TOC E1evotlon: 263.32 feet mel 
Compltitediit- 1457 on 3-..... 96 Deoth -t.lGroundwoter:1 4.63 feet Measured: 4/8/96 
OrOling Method: ____ -.vr 00 -.. Groundwoter EIevotIon:248.69 feet mel 
OrOling Compony: Alliance Environmental. Inc. Total Oe.,th: 56 feat 
Geologist: D. Lodd. W. Parka 

§! 11I11I 
~ 

ill ~ ! 
i M f I § 

~~~ ~ 
1.2~: 
~~ 

~, 

Well Screen: 44 to 54 feat<;-

GEOLOGIC DESCRIP110N 

(44.5-47.5') Sand. _ tc .. ", 
_-vrolned. moderate yeIIowI8h- brown tc 
doric y.I1owt.h-onm.... ond 0"""'. up tc 2.tr h 
Iong.t ........... on. _mpoeed rno.tIy of anoulor 

I 
~ 

..... rt. wet. jl:'11 
(47.11-411') Sand, fin. tc ooorw-orolned. ..", 1 5 !! 
light gray and mottled with doric • 
~owIeh-oronge. ond 0.-1. up tc 1.tt' In 

\ IongMt ell.............. compoeed rno.tIy of ongu7 rL 
I tc rounded quartz and chert. wet., I 214.!5 

(411-48') Sand. fine tc medlum-vrolnecl. with 

I ~
rare", qU, ariz orowoI· Y.Uowleh-gray In ~ 

~ mottled with doric )'8I1owI8h-oron... moterIo~ I 
enghtly rnI_ wet. 

eo-

101 1Je 

:.. S!II! 
: GW 

1.11 '.; ( 

(48-51.5') Sand (fine tc oooree-grolned) and 0 ..... 1 (moetly quartz ond Ohert); doric /t'2 
y.IIowt.h-onmee In _lor mottled with 
yeIIowIeh-gray moterfal; mloooeour. wet. 

(51.5-63.5') Sand. fine tc ..", ooorH-9fOlned. 
and orowoI (quartz ond ahart) Ie up tc .7!/' In 
Jonoeet eII ....... eIon; yellawleh-oraY and wet. 

WELL DIAGRAM 

~ t1 
~ F/ 

q [: 
o .i !. , 

nIl I 
,.;:.( 

, . 
tl~~~j ·'·0·' 

ui1i SWI 

(53.5-511') Sand. fin. tc m ... um-vroln .... with 
,..,.......... YeIIowIeh- O"'Y oaIor. m~ ... 
wet. 

~ 

10 I~ t~l' 

i 
Terminated eon bortno at 611'. -f207.~ 
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• ReRA FACIUTY 
•

• INVESTIGATION 
NSA MEMPHIS 

&: ~ MILUNGTON. TENNESSEE 

SWMU 59 
OLD PESTICIDE SHOP 

DWG DATE: 12/10/98 T DWG NAME: 94GL593C 

GAMMA RAY LOG 
COUNTS PER SECOND 

LOGGED BY: 
GEOLOGICAL LOGGING 

SYSTEMS 

• 
CASIC 1'11'(: r PVC 

TOPOFlOG
GROUND SURFACE 

!»olE lOGGED: OII/23/M 

NOTES 
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G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date of Report: 03/22/96 

Client'. Project Ho.: 0106090000 

Project No.: E-3-157 

Sample 1.0.: 0059S03UF15 

Soil Description: Brown , Gray Clayey silt 

Test Media: City of --.phis water 

wet Density (Lbs/ftl) 
Dry Density (Lbs/ftl) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of saturation (t) 
Specific Gravity (ASTM 0-854) 

Pre-Test 
139.4 
107.6 
29.5 

.36 

.99 
2.66 

.ezaeal»ility 

Temperature Correction, ~ - 1.008 

X, - 6.0 X 10-7 em/sec 
Kz - 4.1 X 10-7 em/sec 
Xi - 7.2 X 10-7 em/sec 
1(, - 5.5 X 10-7 em/sec 

Post Test 
139.9 
107.7 
29.9 

.34 
1.0 

Coefficient of Pe1'll8ability, Kzo - 5.7 X 10-7 em/sec 

Tested in accordance with ASTK D-5084-90 • 

Lab No. P-96-017 Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38 J 33 90 J -385- J J 99 FAX 90 J -386-66 J 4 
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C SERVICES,INC. 

Measureaent of Hydraulic Conductivity 

Client: BnSafe/Allen , Hoshall 

Date of Report: 03/22/96 

Client'. Project Ho.: 0106090000 

Sample I.D.: 059S03UF43 

Project Ho.: B-3-157 

Soil Description: Brown Sandy Gravel 

Test Media: City of Meaphia Water 

Wet Density (Lbs/ftl) 
Dry Density (Lbs/ft3) 
Moisture (t Dry wt) 
Porosity (n) 
Degree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
136.7 
115.7 
18.2 

.30 

.97 
2.65 

Peraeability 

Teaperature Correction, ~ - 1.043 

X, - 1.4 X 10-' CBl/sec 
Kz - 2.7 X 10-' CBl/sec 
Xi - 4.3 X 10-' em/sec 
K, - 1.5 X 10·' CJIl/sec 

Post Test 
148.7 
130.0 
14.4 

.22 
1.0 

Coefficient of Peraeability, Kzo - 2.6 X 10-' CJIl/sec 

Tested in accordance with ASTM D-5084-90. 

Lab Ho. P-96-018 Reviewed By: 

; 

6756 BUCKLES COVE MEMPHIS. TN 38) 33 90) -385- ) ) 99 FAX 90) -386-66) 4 
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CLIENT 

NAVY CLEAN 
EN8AFE/ ALLEN 8. HOeHAU. 
(901) 383-911S 
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PROJECT NAME/NUMBER O/Ola 090{)2 

--
CHAIN OF CUSTODY RECORD 

PAGE OF~'I--_ 

PROJECT MANAGER A . C.6 co k I 7 7 7 
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SAMPLE I lYPE/SIZE PRESERVATION o' '{ ~ 
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RELINQUISHE~ BY: ~~~i~~rE RELINQUISHED BY: 
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DATE I RELINQUISHED BY: 
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SHIPMENT NO. ~a!n5~. 
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• 

EnSafe/Allen & Hoshall Monitoring Well 065G05UA 

BG 

BG CL 

GEOLOGIC CESCRIPTION 

(0-20') Upper Alluvium (see descriptions 
below). 

Clay, brownish-gray in color, hard and dry. 

100 BG 1nfj1'ffi---I-----------------~iQl 

BG 

BG 

BG 

BG ML 

2 70 BI3 

BG 

BG 

Silt. From 5' to S', is very light brown in color 
and moist. 

From 8' to 18', silt is yellowish-brown to 
yellowish-gray in color, with specks of organic 
material and some oranglsh-colored staining. 

At 18', color changes to greenish-gray/olive 
gray. Very moist to wet with some snail shells 
present. 

Terminated soil boring at 20'. 

waLDIAGRAM 
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EnSafe/Allen & Hoshal/ Monitoring Well 065G06UA 

] 
§ 

~ 
.. 

i=m I GEOLOGIC IESCRIPTION 5 WELL DIAGRAM 

~~ ~ ~ ~ 
ML 

(0-20') Upper Alluvium (see descriptions 
below). 

Silt. Light brown to yellowish-brown in color. 
11/ 

Clay. Brownish-gray to light brown in color. ~ 
Hard. .s 

c .s:. 11/ 
u ~ 

2 
Silt. Yellowish-gray to yellowish-brown in color. (/) 

Rare organics with iron-stained haloes around 0 -them from 8' to 12'. N 

10 ML t 
From 12' to 14', increase in orange-colored iron ~ 

3 staining and mottling. Silt is yellowish-brown to 11/ 't) 
~ i u 

with some gray, and moist. ... ... 
u 0 

No description available; collected Shelby tube 
> 

fa' 
N 

Q.. " 
sample from 14' to 18' in 8SMW080A. ~ 

u e 
't) 

1 
... c 

Silt, yellowish-brown with some gray, with (5 11/ 

ML orange-colored iron staining and mottling, moist 0 u 
> 

to wet. l3 
Terminated soil boring at 20'. Note: No samples 
were collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 8SMW080A. 

Page I of I 



EnSafelAllen & Hoshal/ Monitoring Well 065G06DA 

• 
" ! GEOLOGIC CEsauPTION e WELL DIAGRAM 

~ ~ 
BG 

(0-29') Upper Alluvium (see descriPtions 
below). 

25 BG Silt. light brown to yellowish-brown in color. 

Clay. Brownish-gray to light brown in color. 

BG Hard. 

BG 
Silt. Yellowish-gray to yellowish-brown in color. 
Rare organics with iron-stained haloes around 
them from e' to 12'. 

BG 

2 120 ML 
BG 

From 12' to 14', increase in orange-colored iron 
01 -c:: => 
;;; 0 

• BG staining and mottling. Silt is yellowish-brown to n:J Q 

with some gray, and moist. 
(.) 

(.) 

100 
> 

No description available: collected Shelby tube 
Q.. 

0 
sample from 14' to Ie'. .., 

BG 
.s: 

Silt, yellowish-brown with some gray, with u 
(J) 

orange-colored iron staining and moUllng, moist e 
BG to wet. ~ 

From 20' to 34', clayey silt, olive gray to 
4 90 BG brownish-gray, with some snail shells, moiSt. 

BG 

BG ML 
i5 
II .. 

BG II 

With lenses of sand from 28' to 34'. 
~ 
0 -BS 
c:: 

Top of Deeper Alluvium deposits estimated at 
II 
Il 

29'. 

T BS 

5 83 

BG m 
II " "- 16 

Sand, dusky yellow to olive gray, with gravel up u 
BG 

.. .. 
to I" in longest dimension. Percentage of gravel (.) 0 

> N 

increases with depth to 38'. Q.. ..... 
52 

BS 0 

• ;;; 

1 100 No description available; collected Shelby tube 0 
ci 

sample from 38' to 40'. 
~ 

Page I of 2 



EnSafelAllen & Hoshall Monitoring Well 065G06DA 

BG 

7 125 BG 

BG 

S)1 
GW 

CL 

GEOLOGIC reSCRIPTION 

Sand and gravel, 

Cockfield Formation: Brown stiff clay with 
fine-grained sand Interbeds, 

Terminated soil boring at 46', 

wlLOIAGRAM 

Page 2 of 2 
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EnSafe/Al/en & Hoshal/ Monitoring Well 065G07UA 

BG 

BG 

100 BG 

BG 

GEOLOGIC CESCRIPTION 

(0-20') Upper Alluvium (see descriptions 
below), 

Fill material is present from 0' to 2', Silt with 
some gravel, brown in color, 

Clay, brown in color, hard and dry, 

BG ~~---~------------------------------------------------~~9 

BG 

BG 

2 70 BG ML 

BG 

BG 

Silt, yellowish-gray to yellowish-brown in color, 
moist. 

Some mottling with dark yellowish-orange 
stained material from 10' to 20', 

Silt exhibits a color change near 20' to olive 
gray/greenish-gray, 

Terminated soil boring at 20', 

WElL DIAGRAM 

t 
~ 
411 
t ... 
(.) 
> 
~ i 
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B 
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G SERVICES, INC. 

Measuraaent of Hydraulic Conductivity 

Client: BnSafe/Allen , Hosball 

Date of Report: 03/01/96 

Client's Project No.: 010609000 

Project Ho.: E-3-157 

sample I.D.: 065S06DA16 

Soil Description: Gray , Brown Clayey silt 

Test Media: City of Mempbis water 

wet Density eLbs/ft!) 
Dry Density eLbs/ft!) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
124.8 

96.5 
29.3 

.43 
1.0 • 
2.70 

Temperature Correction, ~ - 1.041 

K, - 4.6 X 10-' CIl/sec 
~ - ".0 X 10-' CIl/sec 
K.J - 5.1 X 10-' CIl/sec 
K, - ".7 X 10-' CIl/sec 

Post Test 
125.6 
97.6 
28.7 

.42 
1.0 

Coefficient of penaeability, Kzo - 4.8 X 10-' CIl/sec 

Tested in accordance with ASTM D-5084-90. 

Lab Ho. P-96-012 Reviewed By: ~~~~~~-------r~~~ 

6756 BUCKLES COVE MEMPHIS. TN 38) 33 90) -385- ) ) 99 FAX 90 J -386-66 J 4 
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• 

G SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe/Allen , Hoshall 

Date ot Report: 03/01/96 

Client's Project No.: 0106090000 

Sample I.D.: 065S06DA40 

Project No.: £-3-157 

Soil Description: Gray gravelly Sand with trace of silt 

Test Media: City of Memphis water 

wet Density (Lbs/ft3) 
Dry Density (Lbs/ttl) 
Moisture (t Dry wt) 
Porosity (n) 
Deqree of Saturation; (t) 
Specific Gravity (ASTM D-854) 

Pre-Test 
136.9 
127.8 

7.1 
.20 
.71 

2.57 

..rae.J:d.li ty 

Temperature Correction, ~ - 1.000 

X, - 1.9 X 10-' ell/sec 
~ - 2.0 X 10-' CJl,/sec 
K.. - 1.1 X 10-' em/sec 
K, - 1.8 X 10-' ell/sec 

Post Test 
137.4 
120.6 
13.9 

.24 
1.0 

Coefficient of Perll8ability, Kzo - 1.8 X 10-' CIt/sec 

Tested in accordance with ASTM 0-5084-90. 

Lab No. P-96-013 . Reviewed By: 

6756 BUCKLES COVE MEMPHIS, TN 38' 33 90' -385-' '99 FAX 90 '-386-66 , 4 
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BACKGROUND WELlS 

• SOIL BORINGIMONITORING WELL WGS 

• 



• 

• 

• 
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• 

IDs 

&~®. 
Environmental & Safety Designs, Inc .. 

Monitoring Well-88-02-S
OBG&02.LS 

75 BG 

2 50 BG 

3 87.5 BG 

GEOlOOIC rESOUP I I~ 

F. and roots. 

Silt, clayey, yeHow brown to gray brown. IIOist. 
soft. 

ML Silt, clayey, yeHow gray to oIiye gray, stained 
yeUow orange, lallinated with orange to brown 
thin striations. 

.. 75 SG p.u.Uf--+-----------------I 
Log Information taken for. the boring for the 
lower fluyia! well BG-2 • 

Pllge , of' 



,," 

75 BG 

2 50 BG 

ML 

3 87.5 BG 

.. 75 BG 

5 100" BG 

GP 

6 to8 BG 

Monitoring Well B&-02-UP 
o16-G02..u. F 

GEOlOGIC tESlUPTION 

Silt, clayey, yellow brown to gray brown, .oist. 
soft. 

SUt, clayey, yeUow gray to olive gray, stained 
yellow orange, laminated with orange to brown 
thin striations. 

Sit, clayey, Ught olive gray to yeIow gray with 
iron staining, trace gravel 

SUt, clayey, light olive gray, less iron staining. 

Sand, silty, trace clay, SOlie gravel, yeHow brown 
to gray brown. 

Sand, IIeCIium to coar.se with gravel, orange 
brown to yellow. 

Sand, fine. with trace grave~ grayiSh pink to 
grayish orange, SOlie yellow orange .ottling. 

HEl..I.. DIAGRAM 

'iIJ 
I 
• -~ 
0 -c • tJ 

t 
't:I 

i .. 

1 .1 
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• 

• 

£ir~ ® 
711.F1E 

Environmental & Safety Designs, Inc. 
Monitoring Well -86 02 UF 

OE&&02-UF .. 
ProjeCt NAS HetrpIis Locatiat Hlk¥}t0fl, m EJiJCIc!TOtnd Site #2 

Project No.: MXJ94 
Stcrted at 0745 rn 1-17-95 TOC EJevatiCrC teet msI 
~ed at 0845 rn 1-17-95 Depth to Q'otMwater: feet 

Total Depth: 48.0 teet 

WeI Screerc 36 to 46 feet 

\ 
~v~: 
b~·"~ GP 
·9< Same as above but dark yellowish orange. 

45- ~ ... <: 
___ 1 90 8G ~b'.:..' -.~4----------~---~ 

.J 
Log information taken form the boring for the 
lower fluvial well 8G-2. 

-

60-

65-

10-

75-

80-

! 
.~ 

WEll. DIAGRAM 

.>~ .~ 1 
" : i ... 

1 :i~ .;. 0 
N -.- S! - : 

:".-: : J.. .............. 
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Er...fiu2r® Monitoring Well 86-04 S 
Environmental & Safety Designs, Inc .. 

2 I .§ 
~ 

, 
·1 I GECl.OGICrE&:RlPTI~ S WELL DIAGRAM UI 

I It! ~ ~ ~ M 

F. end debris. 

-li g &I 

e.'" 
100 BG Silty clay. pale olive with reddish brown IIOttllng, 

&I 

-Y stiff. 

ML Clayey sUt, yeHow gray to yellow brown. .ottled r with reddish brown. 

2 tOO BG Clayey sUt, yelow grey to yeHow brown IIOttled i 
&I 

yelowish orange. laminated, low plasticity. u .., 
u 
> 
CL 

.3 

.2 

1 
.., 
q 
Q 

20 3 100 BG .1 
log in.formatiOn taken trOll the boring for the 
lower fluvial well bg-". 

Page I of I 



• 

• 
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~® Monitoring Well 86 04 UF 
Environmental & Safety Designs. Inc. ~J3GG04-UF 

100 BS 

2 100 BS 

ML 
3 100 BS 

" tOO BS 

5 tOO BS 

GP 

GEa.OOIC r£SCRIPTI~ 

FI and debris. 

Silty clay, pale olive with reddish brown mottling, 
stiff. 

Clayey sHt, yellow gray to yeHow brown, mottled 
with reddish brown. 

Clayey sHt, yeUow gray to yeHow brown mottled 
yeUowlsh orange, laminated, low plasticity. 

Silt, lIedilml gray, llassive, low plasticity, traces 
of iron inclusions. 

SHt, clayey, lIedium gray stained yellowish 
orange, plastic. 

Slit. clayey, yellow gray to Olive gray. 

Sand, silty, with SJavel, yellowish SJay to 
yellowish brown, mottled yellow orange, moist to 

\Ell. DIAGRAM 

, 
..L 

Psge lof2 



e 108 BG 

T 100 BG 

8 90 BG 

GP 

Gravel, sandY. fine to wery coarse SMd. traces 
of sRt. wet. yellow gay. 

Log Information taken frOll the boring for the 
lower fluvial weH bg--1. 

" u i 
> .. 
~ 0 - N 

.2 .... .. 2 
0 

1 0 

-.l 

psge 2 of 2 



• 

75 8G 

• 2 50 8G 

ML 

3 87.5 8G 

.. 75 8G 

5 100 BG 

GP 

6 108 BG 

• 

, GECl.OOIC tESCRIPTI~ 

FI and roots. 

Silt, clayey, yeUow brown to gray brown, moist, 
soft. 

SOt, clayey, yeHow gray to olive gray, stained 
yeUow orange, laminated with orange to brown 
thin striations. 

SUt, clayey, light olive gray to yeUow gray with 
Iron staining, trace gravel 

SOt. clayey, light olive gray, less Iron staining. 

Sand, silty, trace clay, some gravel, yellow brown 
to gray brown. 

Sand. llledium to coarse with gravel, orange 
brown to yellow. 

Sand. fine, with trace gravel, grayish pink to 
grayish orange, some yeHow orange lIottHng. 

WEll. DIAGRAM 

a c: 
-;; 
a:I 
U' 

'ii 
.!! .. 
• CD 

" c: 
a:I 
(.J 

> 
A. 
0 • .c. 
u 
(f) 

d -: 
N 
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r.-~~ Monitoring Well BG-02-LF 
Environmental & Safety Designs. Inc. 

GEOLOGIC IESCRIP I ION 

Salle as aboye but dark yellowish orange. 

Sand. grayeUy, silty, dark yellowish orange, wet. 

S .. d, very fine to fine, silty, traces of clay, 
yellowish gray to grayish orange. 

Sand. fine, clayey and dty, .oderate gray to 
brownish gray. lalllinate<l. soft to stiff. 

ZLF 

HELL DIAGRAM 

ell c: 
-;; 
III 
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Ii 
II .. -
io 

g 
tit 

'0 c 
III 
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Q 
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N iii 
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i II .. 

U .. .. 
u g > 
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.: 9 
.2 .. 
C! 
Q 

1. 

Psge20f3 



£N-~® Monitoring Well SG-02-l~ 

• Environmental & Safety Designs, Inc. 

GEctOGIC 1ESCRlPTI0N WElL DIAGRAM 

sc 

1 
11 100 BG rll---e;;;t;:;::;-;,;.-------J 

End of boring at 87' . 

• 

• 
Page 3 Df 3 



100 BG 

2 100 BG 

3 100 BG 

.. 100 BG 

5 100 BG 

Monitoring Well "B6-04-LF 

ML 

• GEOLOGIC tESCRlPTI~ 

Fm and debris. 

Silty clay, pale oIiv~ with reddish brown MOttling, 
stiff. 

Clayey slit, yelow gray to yellow brown, Mottled 
with reddish brown. 

Clayey silt, yellow gray to yelaw brown Mottled 
yeUowish orange, laIIIinated, low plasticity. 

Sit, lIediUII gray, .ssive, low plasticity, traces 
of iron Inclusions. 

SBt, clayey, .edIuIII gray stained yellowish 
orange, plastic. 

SIt. clayey, yellow gray to olive gray. 

GP Sand, silty, with srave~ yellowish gay to 
f--oo'=Z-f---I yeIowish brown, Mottled yeDow orange, lIoist to 

HELL DIAGRAM 

Page I of 2 



Er~ ® 
~ Monitoring Welljt6-04-1 E 

Environmental & Safety Designs, Inc. tl1;&04Lf 
Project HAS MeITpfis Locaticrt ~ TN. Bat::Ic{Totnd S1te #4 

Project No.: ftlXJ94 9I1a:e Elevation: feetmsl 

Stcrted at tXXJ a/ H/-95 TOC EIevatirC feetmsl 

ca.peted at 1115 a/ H/-95 Depth to Q'ou'ldwater: feet Measu'ed: 

D'fng MethOCt Rotasaic GrOllldwater EIevatirC feetmsl 

D1fng Caq)crly: Ibth Stir ~ Total Oepttc 78.0 feet 

Gec:*:lgst JacJc Cl!n1ichaeJ wei Screett «J to 70 feet 

b ~ i I :I § 
~ ! WEl.L DIAGRAM 

~E .... w 

i i 
GECl..OGIC C£SaUPTIQIJ 

ii ~ ~~ ~ ~ (f) M 

• 

~ ~~.'.~ 
8 108 B6 '~c 6ravel, sandY. fine to yery C«*,5e sand. traces 

~ 
~~ .. '~ of sUt. wet. yeHow #(lay • 

. ~< 01 

45- ~~ ... ~ .s .. ., 
I--- 7 100 BS .~( 

u 
ii 

p~ ... ~ .!! '; .. 
io 0 

·9~ 0. 

b~'''~ 
~ 
c 

50-
., 
(.) 

·9< > 
Q.. 

~~ ... ~ 0 
'Of iii 

.~< 
~ It u 

p~ ... ~ 
(f) II 

ss- e ~ 
.2 

.~< GP • c 
I--- 8 90 BS 

N 

~ ... ~ Same as above with color changing to dark -1- 11 

yellowish orange to moderate yeHowlsh brown . U 
. ~< . -I-

~~ ... ~ , 

60- .9.< -!- ::1- .:. 

~ ... ~ 
:. -,':.. 

. -', 

.9.< ii ',:- '; 

II "-" 

~~ ... ~ 
~ :'- : ~ u i .. 
(.) : - ':. .. 

85- ·9.c > :j~ .~: 0 
Q.. N 

I--- 0 ~ ... < 
.... 

85 BS - 52 i '.'!- .,. 
.<:i q .. -.. 

p~' ... ~ 
:.1- .'. 0 
.:;~ .~. 

1. .9.< : : ~ 

70- Sand with clay. sand Is yellow gray stained 
':1:: .: 
:~ :.::'::. 

~ 
\ yellowish orange. clay light brownish gray. IIOist r ~::::- -~ 

to wet II 

~ -~: -
SC 

Sand, very fine. clay. mediulII dark gray. olive ~ 

~::::: 
0 

black _lnatlons. -
~ 

C 
II 

75- ~~ It---;- ~ 

I--- 10 100 BS ~ -*-
End of boring at 78' 

• 80-
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EnSafe/Allen & Hoshall Monitoring Well OBGG11UA 

100 BG 

2 90 BG 

3 105 BG 

Gf. 
GM 

ML 

GEOLOGIC CESCRIPTION 

Gravel and silt (fill) 

Brown silt with some dark yellowish-orange 
staining and organic flecks 

Silt. yellowish brown mottled with yellowish gray. 
moist 

Silt. olive gray to greenish-gray. wet 

Silt. brownish-gray to greenish-gray. wet 

Large wood fragment 

With sand streaks between 22' and 26', wet 

WELL DIAGRAM 

l 
III 
III 
U 
U 
> 
D-
o 
"I' 

.s:. 
u 

IJ') 

ci ... 
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• 

• 

EnSafe/Allen & Hoshall Monitoring Well OBGGllUA 

Project; NSA Mefr(Jtls 

Project No.: 0KJ6-08420 
Started at 0800 on 3-18-96 

COI1l)Ieted at 1300 on 3-18-96 

[)'Ii'lg Method: Rotasoric 

Geologst J. Ki'lgsbtry 

\ 
35-1/ 

40-

45-

4 100 BG 

50-

55-

~ 

X 
60-'---' 

Locatioo: Hlngton, TN. Bacl<grOtlld Location #11 
Slrface Elevation: 26181 feet msI 

TOC Elevatioo: 263.84 feet msI 
Depth to GrOU'ldwater: 16.42 feet Measll"ed: 4/8/96 

O. ,-( 

6:'~ 
... ~ 

ML 

0: . \. 
···;:...,.0 
0: 

O····;S ~ 
. rl GW 
o:~ 
... ~ 
~:.~ 
o· ;:...,. 

GrCUldwater Elevation: 247.42 feet msI 
Total Depth: 76.0 feet 

Wei Screen: 38 to 48 feet 

GEOLOGIC CESCRIPTION 

With sand streaks between 30' and 36', wet 

Silt and sand, olive-gray 

Sand and gravel, reddish-brown to 
or angish-yellow 

'0 
~0~:·~0&----~---------------------------------------------------+'2UB 
. '.0' Sand, coarse-grained, with some gravel, 
0: . '0 grayish-yellow to dusky yellow 
".0' 
0:·'0 
"·0"'-
0:·'0 
"·0' 
0: ·'0 
"·0' SW 
0:·'0 
".0"'-
0: ·'0 
".0' 
0: ·'0 
".0' 
0: ·'0 
':.0' 

O· 'C 
o:~ ~ 
0: -C GW 

Gravel with some sand and clay in the matrix, 
grayish-yellow to 54' turning to reddish-brown 
at 56', 

Sand and gravel, reddish-brown to 
yellowish-or ange 

~'.~ 
~~---4-------------------------------------------------~~8 '00 GW Gravel lense between 59' and 61' 

waLDIAGRAM 
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ii 

EnSafe/Allen & Hoshall Monitoring Well OBG611UA 

(.) 

~ ~ ~ Ii 1 ~i j ~ 
~ ~tn M 

5 100 88 

6 120 88 

~ 
~ 

GW 

Sli 
GW 

Sf. 
CL 

GEOLOGIC ceSOUPTION 

Predominantly sand with several layers of 
Iron-cemented gravel r' to 2" thick. maximum 
diameter of gravel is 2" 

Cockfield Formation: sand. fine-grained and 
Olive-gray, with some seams of brown clay and 
organic material 

Soil boring terminated at 76'. 

" e waLDIAGRAM 

~ 
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EnSafe/Allen & Hoshall Monitoring Well OBGG12UF 

Project: NSA MefTptis 

Project No; """' ..... 
TOC t:IeVclUcn 268.11 feet ms/ Started af 1415 on 2"~ ,96 

~on"'2--:Je Depth to GrOll'luWd~CI. 9.09 feet 4/8/96 
[Xing Method: ~. GrOll"KlWClter" Elevation: 259.62 feet msI 

[Xing ~any: Ala'lceEim .......... " .... Inc. Total Depth: 66.0 feet 
~. J. f\lv.'~.".-~ .... I-u, .. " 

20-

25-

§ 

i 
Sf.. 
sc 

~Screen: 38 to 46 feet 

GEOLOGIC CESCRIPTION 

Asphalt, sand, and clay (fill) 

Clay and silt, gray 100 BG ~ 

~~ __ ~ __________________________________ K·~~)9° 
CL... 
ML 

90 BG ML 

CL 

ML 

Silt, yellowish-brown to yellowish-gray with 
organic specks and iron staining, moist 

Clay with some silt. brownish-gray, stiff 

Silt, light olive gray with some reddish-brown 
staining and mottling 

"..,0 
I .. · .... 

3 75 BG 

30-

40-1\ j 
4 

Fine sand, tan to yellowish-brown 

'" SP 

~o •. 0 Sand, medium to coarse-grained, reddish-brown 
1 .. ....1·9 

SW 
~~--~,~to_l~ig_ht_b_r_ow_n ______________________ -/r~~ 
rO'I~ _ 
lo: • \. Sand and gravel, reddish-brown, majority of 
I,,: p[)-,.. gravel from 40' to 47', with gravel up to 2" 
,~. • \. diameter 

lO:~ SiL 
lO'h GW 
~O:I~ 

to:~ 
100 BG o: ~ 

~1~~--~---------------------------------H1~~'9. s.c.. Cockfield Formation: sand, silt, and clay, light 

SM olive gray to light yellowish-brown, micaceous, • finely lignitic, with streaks of clay throughout 

WELL DIAGRAM 
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EnSafe/Allen & Hoshall 

5 80 BS 

SoC. 
SM 

Monitoring Well OBGG12UF 

GEOLOGIC CESCRIPTION W8l. DIAGRAM 

Soil boring terminated at 66.0'. 
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LOGGING 
SYSTEMS 
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N.)S HEMPH I S 
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TENNESSEE 
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I'T';!1/96 FERMM'lENT DATUM 
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Appendix D 

Assembly E Specific Capacity Test Results 
and Data Input Files 
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TGUESS -- Version 1.2 
******************************************************************* 
AQUIFER PROPERTIES AS DETERMINED BY ANALYSIS OF SPECIFIC CAPACITIES 
******************************************************************* 
WELL NUMBER ........ = 2 6 0 3 LA Ii 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR sQ.M/S) ...... = 
TRANSMISSIVITY (SQ FTlsEC OR sQ.M/S) . ..... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 2G 03 DA 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR sQ.M/S) ...... = 
TRANSMISSIVITY (SQ FTlsEC OR sQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

2 
16.32 
20.14 
.22 
.094 
12 
10 
.000696 
1 

2.460733E-02 
4.77337E-05 
3.977808E-06 
3 

2 
14.25 
17.86 
.55 
.75 
19 
10 
.0000228 
1 

.2077564 
8.833193E-04 
4.649049E-05 
3 



WELL NUMBER. . . . . . . . = 2 6() 'I tJlt 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER.LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR sQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 2 60, DA 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

2 
19.16 
23.5 
1.166 
.08 
5 
5 
.000006 
1 

1.843318E-02 
5.3305E-05 
1.0661E-05 
2 

2 
19.07 
21.65 
.5 
.79 
15 
10 
.000018 
1 

.3062019 
1.132542E-03 
7.550278E-05 
3 

• 

• 

• 



WELL NUMBER ........ = 9<:; C> I DA 

• INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER. . . . . . . . = 9 C; 0 .3 j) A 
INPUT DATA (English units) : 

WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 

• THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S) .... = 
NUMBER OF ITERATIONS ...................... = 

• 

2 
22.58 
24.13 
.5 
1.58 
17 
10 
.00002 
1 

1.019364 
4.302742E-03 
2.S3102SE-04 
3 

2 
18.43 
21.13 
.18 
1.3 
21 
10 
.0000252 
1 

.4814832 
2.176555E-03 
1.036455E-04 
3 



WELL NUMBER ........ = 14 <5 Q 7 L- F 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S) .... = 
NUMBER OF ITERATIONS ...................... = 

WELL NUMBER ........ = 59G 0:3 uP 

INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/SEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR M/S) .... = 
NUMBER OF ITERATIONS ...................... = 

2 
9.95 
11.63 
.49 
.081 
12 
10 
.0000144 
1 

4.821428E-02 
1.428461E-04 
1.190384E-05 
3 

2 
16.27 
17.45 
.35 
3.9 
33 
10 
.00004 
1 

3.305295 
2.299535E-02 
6.968288E-04 
4 

• 

• 

• 



WELL NUMBER ........ = 6560' PA 

• INPUT DATA (English units) : 
WELL DIAMETER (IN OR M) ................... = 
STATIC WATER LEVEL (FT OR M) .............. = 
DEPTH TO WATER DURING TEST (FT OR M) ...... = 
DURATION OF THE TEST (HRS) ................ = 
PUMPING RATE (GPM OR CUB.M/S) ............. = 
THICKNESS OF AQUIFER (FT OR M) ............ = 
OPEN INTERVAL (SCREEN LENGTH; FT OR M) .... = 
STORAGE COEFFICIENT ....................... = 
WELL LOSS COEFFICIENT ..................... = 

RESULTS: 
SPECIFIC CAPACITY (GPM/FT OR SQ.M/S) ...... = 
TRANSMISSIVITY (SQ FT/sEC OR SQ.M/S) ...... = 
HYDRAULIC CONDUCTIVITY (FT/SEC OR MiS) .... = 
NUMBER OF ITERATIONS ...................... = 

• 

• 

2 
12.58 
13.44 
.47 
.24 
13 
10 
.0000156 
1 

.27907 
9.49416SE-04 
7.303204E-05 
3 



• 

• AppendixE 

Assembly E Investigative-Derived Waste Technical Memorandums 

• 



Program 
Management 
Office 
Shelby Oaks Plaza 
5909 Shelby Oaks Dr. 
Suite 201 . 
Memphis, TN 38134 
Phone (901) 383-9115 
Fax (901)383-1743 

EnSafelAlien & Hoshall 
Branch Offices: 

Charleston 
935 Houston Northcutt Blvd. 
Suite 113 
Mt. Pleasant, SC 29464 
Phone (803) 884-0029 
Fax (803) 856-0107 

Cincinnati 
400 TechneCenter Dr. 
Suite 301 

• 

'd,OH45150 
513) 248-8449 

3) 248-8447 

Pensacola 
2114 Airport Blvd. 
Suite 1150 
Pensacola, FL 32504 
Phone (904)479-4595 
Fax (904) 479-9120 

Norfolk 
303 Butler Fann Road 
Suite 113 
Hampton, VA 23666 
Phone (804) 766.9556 
Fax (804) 766-9558 

Raleigh 
5540 Centerview Drive 
Suite 205 
Raleigh, NC 27606 
Phone (919) 851-1886 
Fax (919) 851-4043 

Nashville 
311 Plus Park Blvd. 
Suite 130 
Nashville, TN 37217 
Phone (615) 399-8800 

Fax (615) 399-7467 

• ~erDrive 
Irving, TX 75038 
Phone (214) 791-3222 
Fax (214) 791-0405 

EnBafe I Allen & Hoshall 
a joint venture for professional services 

MEMORANDUM 

TO: 

FROM: 

Rob Williamson 
NSA Memphis Public Works Environmental Division 

Mark Taylor 
SOUTHNAVFACENGCOM 

Robert Smith~ 
EnSafe/ Allen & Hoshall 

SUBJECT: Characterization of Investigation-Derived Waste from Assembly E 
SWMUs: NSA Memphis RFI, Millington, Tennessee; CTO-I06 

DATE: October 14, 1996 

Beginning in November 1995, EnSafe/Allen & HoshaIl conducted a RCRA Facility 
Investigation at Naval Support Activity (NSA) Memphis. Investigation derived 
waste (IDW) was generated during the investigation . 

The lOW consisted of two types of media: soil/formation material, and water. The 
water was generated from activities such as decontamination of soil and groundwater 
sampling equipment, development of groundwater monitoring wells, and purging of 
the monitoring wells prior to sampling. The water was contained in a 2,000 gallon 
polyethylene tank at Facility S-77S. Each time the tank reached its capacity, a 
sample was collected by E/ A&H for analysis by an offsite laboratory for waste 
characterization parameters. The analytical results from the lOW characterization 
were then submitted to the City of Millington's contracted engineer, Mr. James Cox 
of Fisher & Arnold Engineering for discharge approval. Upon receiving discharge 
approval from Mr. Cox, the contents of the tank were discharged to the sanitary 
sewer system via an onsite oil/water separator. The 2,000 gallon tank has been 
cycled a total of 13 times since the beginning of the Assembly E investigation. 

The second media type, soil/formation material, was generated during drilling 
activities, which included drilling spoils and soil/mud generated during the 
decontamination of the drilling and sampling equipment. Formation material 
consisted of all subsurface material (sand, gravel, clay) brought to the surface during 
the drilling/sampling activities. All material generated was containerized in 168 
DOT -approved, lined, SS-gallon drums, and were properly labeled and staged in the 
NSA Memphis lOW storage area (Facility N-166S), where they presently remain . 
During a recent inspection of the lOW containers, EI A&H found that all labels 



JDW Characterization Memo 
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NSA Memphis 
October 14. 1996 

Page] 

placed on the drums have become illegible preventing the correlation of individual drums with 

specific boring locations. This IDW characterization has been conducted as a basis for disposal 

and is based the on the concentrations of compounds detected in the Assembly E soil borings. 

CHARACTERIZATION 

A total of 101 compounds were detected during the Assembly E RFI Investigation. Each 

compound bas been characterized based on the U.S. Enviromnental Protection Agency (USEPA) 

Hazardous Waste Rules as outlined in Title 40 of the Code of Federal Regulations, Part 261 (40 

. CFR 261), and the guidelines set forth by Tennessee Department of Environment and 

Conservation (TDEC), Division of Solid Waste Management (DSWM). 

Of the 101 compounds detected, the fonowing six compounds were defined in 40 CFR 261.30 as 

being "F-listed" hazardous wastes. F-listed wastes, by definition, are compounds from specific 

sources, which have been listed due to their Hazard Code (Le., Toxicity, Ignitability , 

Corrosivity). The criteria for the selection of these compounds, as wen as the USEPA Region 

m Risk-Based Concentration (RBC) and pertinent ignitability data, is presented in Table 1: 

• 

• 



• 

• 

• 

Compound 

Trichloroethylene 

Methylene Chloride .' 

Tetracbloroethcne 

·4-methyl;2-pentanone 

·(MIBK) 

Acetone 

.' 2-butanone. (MEK) 

Notes: 

Tablel 

IDW CharacteriZation Memo 
Assembly E RFI Investigation 

NSA. Memphis 
October 14. 1996 

Page 3 

NSA Mempbis RFI; Assembly E IDW CbaracterizatiOD 

F-Listed Wastes 

", ........... 
Waite Cede 

' •• 1iI_U .. ·*, 

·.cntU1 

FOOl 

FOOl 

FOO2 

FOO3 

F003 

FOGS 

.,~ 

:DIUcUiI 

.0. ........... 

... ~ 

19.0 

:5;0 

23.0 

170 

48000 

3600 

·:11 .......... "1'IIIbpaIIIl SeIediaa CrtIeria u 

:'DC >(lpIUbIII&)') 4efiaed in • cnt 

',.fI4/III) . ("crJ') 261 

S8,OOO N/A Toxicity 

8S~OOO N/A . Toxicity 

12,000 N/A Toxicity 

:N/A<" :17~8·C/64·:F IgnitabUity 

7,800,000 O·C/O°F Ignitability 

47~OOO.OOO 4;75~·C/16°:F 19nitabUity, 

TOxicity 

N/A = Data DOt available 

According to 40 CPR 261.3(a)(2)(iii), "A solid waste, as defined in § 261.2, is a hazardous waste 

if ... .it is a mixture of a solid waste and a hazardous waste that is listed in Subpart D of this part 

solely because it exhibits one or more of the characteristics of hazardous waste identified in 

subpart C of this part, unless the resultant mixture no longer exhibits any characteristics of 

hazJuylous waste identified in subpll1t C of this pII1t ••.•.. " 

According to 40 CPR 261.30, the FOOl andFOO2 wastes (trichloroethylene, methylene chloride, 

and tetrachloroethene) were listed due to their toxicity, and the F005 waste (MEK) was listed due 

to its toxicity and ignitability. Also, according to 40 CPR 261.30, the F003 (MIBK and Acetone) 
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wastes were listed due to their ignitability. Because of the low contaminam concentrations detected 

and the medium (i.e., soil) in which they are containM, soil found at the Assembly E SWMUs 

does not exhibit the ignitable characteristic. However, because toxicity cannot be physically 

defined as ignitability can, it would be difficult to prove that the soillFOO1, soillFOO2, and 

soillFOOS mixtures are not toxic. 

The Land Disposal Restriction (lDR) Guide #5 provides the following discussion of the 

Contained-In Interpretation (USEPA Office of Solid Waste Management dated November 13, 

1986). "The contained-in policy states that any mixture of a non-solid waste and a RCRA liSal 

hazardous waste must be managed as a hazardous waste as long as the material contains (i.e., is 

above health based levels) the listed hazardous waste." The comained in policy was developed 

to address contaminated enviromnental media (i.e., soil, groundwater, surface water), as opposed 

to the mixture rule which governs mixtures of hazardous and solid wastes. EI A&H has previously 

confirmed that IDEC's DSWM concurs with and applies the USEPA contained-in policy using 

RBCs as health-based levels. 

Characterization of the soil/formation material generated during the RFI will be based on the 

contained in policy. Past disposal of soil at NSA Memphis has also applied the contained-in 

policy in this situation (Memorandum, Characterization of Investigation Derived Waste from 

Assembly A SWMUs; CTO-094; June 6, 1995). A comparison of the soil boring data to the 

residemial RBCs for soil (Table 1) shows that the maximum concentrations of the potemially listed 

hazardous wastes containM in the IDW do not exceed the health-based risk levels. 

Petroleum Constituents 

As part of the full scan analytical parameter list associated with the investigation, each sample 

collected was submitted for total petroleum hydrocarbon (TPH) analysis using the Tennessee-

• 

• 
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modified USEPA methods 8015 for gasoline range organics (ORO) and diesel range organics 

(DRO). The maximum. detected concentrations ofTPH-GRO and 11'H-DRO were 260 mg/kg and 

650 mg/kg, respectively; however, the average detected concentrations ofTPH-GRO and TPH

DRO were 7.Smglkg and 49.8 mg/kg, respectively; with 4% of the samples analyzed exceeding 

100 mg/kg TPH. Because labels on the drums containing the IDW are illegible, individual sample 

results cannot be correlated to the representative IDW on a drum by drum basis. Therefore, all 

IDW must be characterized together as one unit; for this reason, the average of all detected results 

was used in the characterization process. Based on the low average concentration of petroleum 

constituents detected, and the infrequency of detections exceeding 100 mglkg ofTPH, the material 

would not meet the TDEC DSWM criteria for a petroleum contaminated soil of 100 mglkg TPH. 

NON-HAZARDOUS mw DISPOSAL 

Options for the disposal of the non-hazardous IDW include: 

1. All soil and formation material can be spread or buried at an existing SWMU (e.g., 

Salvage Yard #2, SWMU 41) on propeny being retained by the Navy, preferably in a 

single, predetermined area to facilitate future locating and sampling of the material, if 

necessary .. The spreading of this material at an existing SWMU would eliminate the 

potential for creating a future SWMU and material handling activities should blend the 

IDW, creating a more homogeneous mixture, which would be more representative of the 

average concentrations discussed previously. 

2. All soil can be sent to a TDEC-approved, non-hazardous landflll. 

C:lWPIMEMPHlS.RF1I1DWlE]Dw'LTR 
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Memorandum 

Date: 

To: 

From: 

Re: 

January 24, 1997 

NSA Memphis, BRAC Cleanup Team 

Robert Smith, FlAa4fji) 
Assembly E IDW Drum Screening Kesults 

Fl A&H has recently completed the drum screening activities assodated with the 
NSA Memphis Assembly E investigation derived waste (IDW). TIle drum 
screening, conducted at the request of the BCT, was in response to the 
Characterization of Investigation-Derived Waste from Assembly E SWMUs 
memorandum (ElA&H, October 14, 1996) which stated that 4% of the samples 
collected during the Assembly E RFI contained petroleum hydrocarbon 
concentrations exceeding 100 mg/kg. 

The screening activities were conducted following the procedures outlined in the 
Drum Screening Procedures, Assembly E IDW memorandum (ElA&H, 
December 9, 1996) presented to the BCT, with one procedural change made at 
the request of Mr. Jim Morrison (Tennessee Department of Environment and 
Conservation [IDEC]). In addition to collecting headspace data from each drum, 
a sample was also collected from each drum and placed in an air tight bag 
(i.e., zip-lock), and the contents of the bag were subsequently screened using a 
flame ionization detector (FID). 

At the request of TDEC, their office was notified prior to beginning any 
screening activities; however, due to technical difficulties associated with the 
instruments (i.e, PID, FlO), no work was perfonned while TDEC was on site. 

The data, presented in the attached table and associated graph, indicate that 6 out 
of the 160 (3.75%) drums screened exhibited elevated organic vapor 
concentrations in relation to the rest of the drums. Due to varying factors 
associated with organic vapor readings and containerized soil (i. e., painted 
surfaces on the interior of the drum, moisture, etc.), the organic vapor levels 
detected mayor may not be indicative of the petroleum concentration of the drum 
contents. 

• 

• 

• 



• 

• 

• 

Memorandum 
NSA Memphis 

Assembly E IDW Drum Screening Results 
January 24, 1997 

The available disposal options for the Assembly E IDW include onsite disposal (identical to the 
Assembly A IDW), however, the petroleum levels in the soil may need to be confmned by 
collecting samples of the material contained in the 6 drums exhibiting elevated headspace 
readings. If the BeT decides the data is needed, composite samples will be collected from each 
drum using a stainless steel hand auger to allow the samplers to obtain material from 3 points 
within the material contained in each drum. These composite samples, a total of 6, would be 
submitted for total petroJeum hydrocarbon analysis by EPA Method 418.1. 

Should the analytical data indicate that the petroleum levels of any of the drums exceed the 
current IDEe defmition of a petroleum contaminated soil (presently 100 ppm TPH), that drum 
will be segregated for disposal under the IDEe Special Waste Policy. The remaining soil may 
be spread onsite, at a location agreed upon by the NSA Memphis Public Works Office and the 
BeT . 



Naval Support Activity Memphis RCRA Facility Investigation • Assembly E Investigation Derived Waste Drwn Organic Vapor Screening Log (ppm) 

Drwn Headspace Baggie 

1 73 2 

2 600 1600 

3 0 0 

4 0 0 

5 0 0 

6 0 0 

7 0 0 

8 27 0 

9 0 0 

10 10 0 

11 4 3100 
12 0 0 

13 0 0 

14 0 < 1 

15 0 0 

16 7700 0 

17 0 0 

18 0 0 • 19 0 0 

20 0 0 

21 0 0 

22 0 0 

23 0 0 

24 0 0 
2S 0 0 

26 0 0 
27 0 0 

28 0 0 
29 0 0 
30 0 0 
31 0 0 
32 13 7 
33 20 45 
34 0 0 
35 0 0 
36 < 1 < 1 

• 
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Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) 

Drum Headspace Baggie 

37 0 < 1 

38 0 3 

39 5 < 1 

40 < 1 0 

41 < 1 0 
42 < 1 0 
43 < 1 0 
44 < 1 0 
45 0 0 
46 0 0 
47 0 < 1 

48 0 0 
49 0 0 
50 0 0 
51 0 0 
52 0 0 
53 0 0 

• 54 0 0 
55 0 0 
56 0 0 
57 0 0 
58 0 0 
S9 0 0 
60 0 0 
61 0 0 
62 0 0 
63 0 4257 
64 0 0 
65 0 0 
66 0 0 
67 0 0 
68 0 0 
69 4651 217 
70 2 0 
71 0 0 
72 0 0 
73 0 0 

• 
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Drmn Headspac:e Baggie 

74 165 83 

75 0 730 
76 0 0 

77 0 0 

78 0 0 

79 0 0 

80 0 0 

81 0 0 

82 0 0 

83 0 0 

84 110 105 

85 0 0 

86 0 0 

87 0 0 

88 0 0 

89 0 0 

90 0 0 

91 0 0 • 92 0 0 
93 0 0 
94 0 0 

95 0 0 
% 0 0 

97 222 0 
98 8 0 

99 0 0 
100 0 0 
101 0 0 
102 0 238 
103 0 0 
104 

lOS 
106 0 0 
107 0 0 
108 0 0 
109 0 0 
110 

• 



• Naval Support Activity Memphis RCRA Facility Investigation 
Assembly E Investigation Derived Waste Drum Organic Vapor Screening Log (ppm) 

Drum Headspace Baggie 

111 

112 0 0 
113 

114 5 0 
115 0 0 

116 
117 0 0 
118 0 0 
119 
120 0 0 
121 0 0 
122 20 0 
123 

124 0 0 
125 0 0 
126 0 0 
127 0 0 

• 128 0 0 
129 57 14 
130 29 0 
131 0 0 
132 0 0 
133 0 0 
134 0 0 
135 0 0 
136 121 0 
137 0 0 
138 0 0 
139 0 0 
140 0 0 
141 0 0 
142 

143 0 0 
144 0 0 
145 0 0 
146 224 0 
147 0 0 

• 
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148 0 0 

~9 0 0 

150 0 0 

151 0 0 

152 

153 0 0 

154 0 0 

155 0 0 

156 0 0 

157 123 0 

158 0 0 

159 0 0 

160 13 0 

Notes: 
= Data not available due to inaccessibility to drum, or drum contained waste plastic sheeting. 

Bolded items indicate elevated organic vapor readings, relative to all drums screened. 

• 
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Assembly E lOW Drum Screening Results 
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TECHNICAL MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Mark Taylor/David Porter, SOUTHDIV 
Tonya BarkerlRob Williamson, NSA Memphis 
Brian Donaldson, USEPA 
Jim Morrison, TDEC 
Jack Carmichael, USGS 
Brenda Duggar, MSCHD 
E/A&H Project Team 

Brian Mulhearn, E/ A&H 

February 4, 1997 

Revision 1 General Human Health Risk Assessment (HHRA) Approach 
for NSA Memphis 

This memorandum discusses the general HHRA approach for NSA Memphis and 

incorporates USEPA's suggestions received during the January 28, 1997 Base Realignment 

and Closure (BRAC) Cleanup Team meeting. This text will not be reproduced in subsequent 

HHRAs with the exception of the ftnal report, where the text will be included as an 

appendix. Initially, HHRAs will include only site-speciftc information and will reference 

this memorandum, reducing the bulk necessary to present site-speciftc risk information to 

risk managers. Deviations from these general methods will be justifted and discussed in 

site-speciftc HHRAs . 
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1.1 

BASELINE RISK ASSESSMENT 

Introduction 

Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 

for NSA Memphis 
February 4, 1997 

A baseline risk assessment (BRA) establishes a baseline of risk to facilitate risk management 

decisions. Risk is the estimated potential for toxic effects on actual or hypothetical human or 

ecological receptors, while baseline risk refers to risk arising from exposures to chemicals 

assuming site conditions remain unchanged. BRAs are used by risk managers to decide if remedial 

actions are necessary and to determine the extent of remediation necessary to reduce the risk to 

acceptable levels. Generally, a BRA is divided into two sections, one assessing human health risk, 

and a second addressing ecological risk. This section addresses generally applied HHRA methods, 

while ecological risk assessment methods will be addressed in the site-specific assessments. Data 

management and analysis methods which will be used to reach the conclusions of site-specific 

HHRAs are discussed below. The following sections describe the methods, procedures, 

• considerations, toxicological information, and related uncertainties possibly affecting HHRAs at 

NSA Memphis. 

• 

1.2 Background 

The site background will be summarized in this section of the site-specific HHRAs. 

2 General Guidance 

HHRAs will generally be prepared in accordance with the guidelines set forth in the following 

documents, although some may not apply to every site: 

• Provisional Guidance for Quantitative Risk Assessment of PARs, U.S. Environmental 

Protection Agency, ECAO-CIN-842, EPAl600/BP92/001C, July 1993. 

• Risk Assessment Guidancefor Superfund (RAGS), Volume I -Ruman Health Evaluation 

Manual, Part A, U.S. Environmental Protection Agency/Office of Emergency and 

Remedial Response (OERR), EPAl540/1-89/002, December 1989 (Interim). 

1 
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• RAGS, Volume I - Human Health Evaluation Manual, (Part B, Development of 

Risk-Based Preliminary Remediation Goals), USEPAlOERR, EPAl540/R92/003, 

December 1991 (Interim). 

• RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance - Standard 

Default Exposure Factors - Interim Final, EPAlOERR, Office of Solid Waste and 

Emergency Response (OSWER) Directive: 9285.6-03, March 25, 1991. 

(RAGS Supplement). 

• RAGS, Volume I -Human Health Evaluation Manual, Supplemental Guidance-Dermal 

Risk Assessment - Interim Guidance, EPAlOERR, August 18, 1992. 

(Supplemental Dermal Guidance). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Development of Health-Based 

Preliminary Remediation Goals, Remedial Goal Options (RGO) and Remediation Levels 

(Supplemental ROO Guidance). 

• Supplemental Guidance to RAGS: Region IV Bulletin, Provisional Guidance of 

Quantitative Risk Assessment of PAHs (EPA Document EPAl600IR-93-089 July 1993). 

• Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992. 

• USEP A Region m Selecting Exposure Routes and Contaminants of Concern by Risk-Based 

Table, March 18, 1994, (RBC Screening Tables). 

• USEPA Region m Risk-Based Concentration Table, January 1995, and subsequent 

versions (USEPA 1995). 

2 

• 

• 

• 



• 

• 

• 

2.1 Objectives 

Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 

for NSA Memphis 
February 4, 1997 

The objectives of the BRA will be to: 

• Characterize the source media and determine the chemicals of potential concern (COPes) 

for affected environmental media. 

• Identify potential receptors and quantify their potential exposures under current and future 

conditions for all affected environmental media. 

• Qualitatively and quantitatively evaluate the adverse effects associated with the site-specific 

COPCs in each medium . 

• Characterize the baseline carcinogenic and noncarcinogenic risks associated with exposure 

to environmental media at the site(s) under current and future land use conditions. 

• Evaluate the uncertainties related to exposure predictions, toxicological data, and resulting 

carcinogenic risk and noncarcinogenic hazard estimations. 

• Establish Remedial Goal Options (RGOs) for chemicals of concern (COC) in each 

environmental medium based on risklhazard to facilitate risk management decision-making. 

The value of the risk assessment as a basis for making remedial decisions and detennining whether 

detected site concentrations have the potential for toxic effects or increased cancer incidences 

depends upon adequately characterizing chemical contamination. Variables considered in 

characterizing the study area and its associated risk will include the amount, type, and location of 

sources; the pathways of exposure (media type and migration routes); and the type, sensitivities, 

exposure duration, and dynamics of the exposed populations (receptors). Sampling activities 

3 
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typically consist of collecting surface (0 to I-foot interval) and subsurface soil samples, and 

groundwater samples from monitoring wells installed in various water-bearing zones. 

2.2 Organization 

A human health risk assessment, as defmed by RAGS Part A, includes the following steps: 

• Site characterization: evaluation of data regarding site geography, geology, hydrogeology, 

climate, and demographics. 

• Data collection: analysis of environmental media samples, including background/reference 

samples. 

• Data evaluation: statistical analysis of analytical data to identify the nature and extent of 

contamination and to establish a preliminary list of COPCs based on risk-based and 

background screening. This list will subsequently be refmed to identify COCs. 

• Exposure assessment: identification of potential receptors under current and predicted 

conditions and potential exposure pathways, and calculation/quantitation of exposure point 

concentrations and chemical intakes. 

• Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and 

quantitative estimate of the relationship between exposure and severity or probability of 

effect. 

• Risk characterization: combination of the output of the exposure and the toxicity 

assessments to quantify the total noncancer and cancer risk to the hypothetical receptors. 

4 
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Uncertainty: discussion and evaluation of the areas of recognized uncertainty in human 

health risk assessments in addition to medium - and exposure pathway-specific influences. 

• Risk/hazard summary: presentation and discussion of the results of the quantification of 

exposure (risk and hazard) for the potential receptors and their exposure pathways 

identified under the current and future conditions. 

• RGOs: computation of exposure concentrations corresponding to risk projections within 

the USEPA target risk range of lE-6 to lE-4 for carcinogenic COCs and hazard quotient 

goals of 0.1, 1, and 3 for noncarcinogenic COCs. 

3 Site Characterization 

• When performing a HHRA, environmental media data are compiled to determine potential 

site-related chemicals and exposures as outlined in RAGS Part A. The steps identifying copes 

are discussed below. 

• 

3.1 Data Sources 

The number of samples collected from each medium will be detailed in this section of the site

specific HHRAs, and tables will show which sample designations will be included and how data 

are grouped (when applicable). In addition, the analytical methods, the name of the analyzing 

laboratory, and data quality objectives will be referenced at this point in the HHRA. 

3.2 Data Validation 

Data validation is an after-the-fact, independent, systematic process of evaluating data and 

comparing them to established criteria to confirm they are of the technical quality necessary to 

support the decisions made in the RFI process. Parameters specific to the data are reviewed to 

determine whether they meet the stipulated DQOs. The quality objectives address five principal 

5 
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parameters: precision, accuracy, completeness, comparability, and representativeness. To verify 

that these objectives are met, field measurements, sampling and handling procedures, laboratory 

analysis and reporting, and nonconformances and discrepancies in the data are examined to 

determine compliance with appropriate and applicable procedures. 

Data for NSA Memphis will be validated in accordance with the methods outlined in the 

Comprehensive RFI Work Plan (E/A&H, 1994b). The data validation report will be referenced 

in this section of the HHRA. 

3.3 Management of Site-Related Data 

All environmental sampling data will be evaluated for suitability for use in the quantitative BRA. 

Data obtained via the following methods will be considered inappropriate: 

• Analytical methods that are not specific for a particular chemical, such as total organic 

carbon, total organic halogen, or TPH (design parameter samples). 

• Field screening instruments including total organic vapor monitoring units and organic 

vapor analyzers. 

Additional data excluded will be detailed in the site-specific HHRAs. 

Limitations of analytical results will be addressed in HHRAs by including estimated concentration 

values for reported nondetects. A nondetect indicates that the analyte was not detected above the 

practical quantitation limit of the sample ("U" qualified results), which is determined by the 

analytical method, the instrument used, and possible matrix interferences. However, a 

nondetected analyte could exist at a concentration between zero and the quantitation limit. For this 

• 

• 

reason, one-half the "u" value could serve as an unbiased estimate of the nondetect. Because the • 
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estimated values of "J" qualified hits are frequently much lower than the sample quantitation limits 

of "U" qualified nondetects for organic compounds, one-half of each "U" value will be compared 

to one-half of the lowest hit (normally "J" qualified) at the same site. The lesser of these two 

values will be used as the best estimate of the concentration potentially present below the sample 

quantitation limit, and will be inserted into the adjusted dataset. For inorganic chemicals, the rule 

is simpler: One-half of each "u" value will be used to represent the concentration of the 

corresponding sample when compiling the adjusted dataset. If two nondetects are reported for any 

one location (a result of QNQC samples), one-half the lesser of the "u" values will be compared 

to the lowest hit at the site (for organics, as above) or applied directly (for inorganics) to estimate 

a concentration value to be used in the NSA Memphis risk calculations. If a parameter is not 

detected at a site, neither data management method will be applied, and the parameter will not be 

considered in screening or formal assessment. 

Once the dataset is complete, statistical methods will be used to evaluate the analytical results to 

(1) identify COPCs and (2) establish exposure point concentrations (EPCs) at potential receptor 

locations. The statistical methods used in data evaluation are discussed below. The rationale used 

to develop this methodology and the statistical techniques is based on the following sources: 

• RAGS Part A 

• Supplemental Guidance to RAGS: Calculating the Concentration Term, May 1992 

• Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) 

Microsoft Fox Pro and Borland! Quattro Pro will typically be used for data management and 

statistical calculations. For each set of data used to describe the concentration of chemicals in a 

contaminated area, the following information will be tabulated in accordance with RAGS: 

1 References to specific software products are not to be construed as an endorsement Oy the U.S. Navy or EIA&H. 
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frequency of detection, range of quantitation limits, range of detected values, and average of 

detected concentrations. For datasets of 10 or more, the upper confidence limit (UCL) on the 

mean of log-transformed values of the concentration will be presented. In accordance with RAGS, 

the lesser of either the maximum concentration detected or the UCL will be used to quantify 

potential exposure, as detailed in Section 4, Exposure Assessment. 

3.4 Selection of COPCs 

The substances detected (chemicals present in site samples, or CPSSs) will be screened to develop 

a list or group of COPCs. COPCs are, therefore, chemicals selected by comparison to screening 

concentrations, intrinsic toxicological properties, persistence, fate and transport characteristics, 

and cross-media transport potential. The nature and general extent of CPSSs will be referenced 

in this section of the site-specific HHRAs. To reduce the list of CPSSs and focus the risk 

assessment on COPCs, the following two comparisons will be performed. 

3.4.1 Comparison of Site-Related Data to Risk-Based Screening Concentrations 

The maximum concentrations of CPSSs detected during sampling will be compared to risk-based 

screening values. These values will be obtained from Risk Based Screening Concentrations, 

USEPA Region m, January through June, 1996 (and subsequent versions). As stated in the 

EPA Region m document, a risk goal of lE-6 will be used to calculate screening concentrations 

for carcinogens. RBCs will be adjusted to reflect a target HQ of 0.1 for noncarcinogens, in 

accordance with USEPA Region IV Supplemental Guidance to RAGS Bulletin 1 

(USEPA, November 1995). Groundwater results will be compared to tap water screening values, 

and reported soil concentrations will be compared to residential soil screening values. CPSSs with 

maximum detected concentrations exceeding their corresponding concentrations, goals, levels, 

and/or standards will be evaluated further and compared to reference background concentrations. 

In addition, surrogate screening values based on toxicological similarities will be used if no 

screening value are available in USEPA' s table, and surrogate screening values will be noted 

where applied. 
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The maximum concentration reported for each carcinogenic polycyclic aromatic hydrocarbon 

(pAH) will be compared to its corresponding screening value. In addition, all carcinogenic PAH 

concentrations reported at that location will be converted to the benzo(a)pyrene equivalent 

concentration (BEQ), which will be compared to the screening value for benzo(a)pyrene. PAH 

conversions will be performed using current Toxic Equivalency Factors (TEFs) for PAHs in 

accordance with USEPA Region IV Supplemental Guidance to RA GS Bulletin 2 (USEPA, 

November 1995). 

3.4.2 Comparison of Site-Related Data to Background Concentrations 

Background data for NSA Memphis will be referenced in this section, or background reference 

concentrations from EI A&H's August 27, 1996 Reference Concentrations technical memorandum 

will be used. Following comparison to risk- and hazard-based screening values, CPSSs whose 

• maximum detected concentrations exceeded corresponding background reference concentrations 

will be formally assessed in the HHRA, unless otherwise noted. 

• 

The maximum reported concentration of a CPSS will be compared to its reference background 

concentration (when applicable). This comparison helps account for naturally occurring elements, 

such as beryllium, manganese, and arsenic. Thus, risk and/or hazard associated with naturally 

. occurring elements are not addressed where their concentrations are similar to corresponding 

background. 

In the HHRA, if the maximum concentration of a CPSS is determined to be less than either 

two-times mean background or the risk-based screening values, then the CPSS will not be 

considered further unless deemed appropriate based on chemical-specific characteristics 

(e.g., degradation product with greater toxicity). 

9 
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3.4.3 Elimination of Essential Elements: Calcium, Iron, Magnesium, Potassium, and 
Sodium 

In accordance with RAGS Part A, essential elements that are potentially toxic only at extremely 

high concentrations may be eliminated as COPCs in a risk assessment. Specifically, an essential 

nutrient may be screened out if it is present at concentrations that are not associated with adverse 

health effects. Based on RAGS, the lack of risk-related data, and USEPA Region IV's 

recommendations, the following essential nutrients will not be included in HHRAs: calcium, iron, 

magnesium, potassium, and sodium. 

Risk information usually obtained from the Integrated Risk Information System (IRIS) or Health 

Effects Assessment Summary Tables (HEAST) is necessary to calculate risk and hazard estimates 

(and risk-based screening values). This information is based on toxicological and epidemiological 

data which are critiqued and approved by the scientific and regulatory community (i.e., listed in 

IRIS and/or HEAST). Risk information (or surrogate risk information) is not always available for 

all CPSSs, so their risk and/or hazard will not be calculated. The results of the screening process 

will be tabulated in the HHRA. No risk-based screening values are available for TPH and 

chemical-specific analyses were performed on site samples, so exposure will not be quantified for 

this group of compounds. The most toxic TPH constituents would generally be included in the 

chemical-specific analyses. 

3.4.4 Summary of COPCs 

The results of the screening evaluations will be tabulated on a medium-specific basis in the site

specific HHRAs. 

3.5 Estimation of Risk and Hazard 

COPes will be identified, and exposure will be estimated for these compounds. Risklhazard will 

be subsequently calculated based on exposure estimates, then exposure scenarios (e.g., soil 
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exposure during commercial land use) exceeding USEPA acceptable limits will be identified. An 

exposure scenario of concern will be identified as a scenario with incremental excess lifetime 

cancer risk (ILCR) estimated greater than lE-4 or a hazard index (HI) estimated greater than 1. 

In the next step, COPCs exceeding 1E-6 ILCR or a HQ greater than 0.1 in a scenario of concern 

are retained as COCs. . Section 5, Toxicity Assessment, discusses cancer risk thresholds and 

noncancer toxicity in detail. 

4 Exposure Assessment 

This section of the HHRAs will determine the magnitude of contact that a potential receptor may 

have with site-related COPes. Exposure assessment involves four stages: 

• Characterizing the physical setting and land use of the site. 

• Identifying COPe release and migration pathway(s) . 

• Identifying the potential receptors, under various land use or site condition scenarios, and 

the pathways through which they might be exposed. 

• Quantifying the intake rates, or contact rates, of COPCs. 

4.1 Exposure Setting and Land Use 

The site setting and land use will be detailed or referenced in this section of the site-specific 

HHRAs. This information is used to develop appropriate exposure estimates for different land use 

assumptions. If the future use of the area in question is known, this information will be used to 

define exposure assumptions used when calculating risk (e.g., sites known to be commercially 

zoned will not be assessed for residential land use). Future land use will be specified with as much 

accuracy as possible in site-specific HHRAs, particularly for property being transferred from the 

• Navy to the City of Millington. 
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4.2 Potentially Exposed Populations 

This section will describe who may be exposed to contaminants in environmental media. The 

populations typically addressed will be one or a combination of the following: current site 

workers, hypothetical current site trespassers, as well as hypothetical future site residents. 

Because current site workers at most sites within NSA Memphis would be expected to have limited 

contact with contaminated media at most sites, worker-related exposure may be addressed 

exclusively for maximally exposed site workers, assuming the future worker scenario would be 

protective of both current and future site workers. Specifics will be discussed in this section of 

the site-specific HHRAs. 

4.3 Exposure Pathways 

This section will summarize how potential human receptors may be exposed to site media. In 

general, soil matrix-related pathways will include incidental ingestion and dermal contact . 

Ingestion and inhalation of volatilized contaminants will be typical groundwater exposure 

pathways. The hypothetical future scenarios will assume continuous, uniform exposure to current 

surface soil conditions and the use of site groundwater as a potable water source, unless otherwise 

noted in the site-specific HHRA. A table in the site-specific HHRA will justify and summarize 

exposure pathways and potential human receptors. 

4.4 Exposure Point Concentrations 

The EPC is the estimated concentration of a contaminant in an exposure medium that will be 

contacted by a real or hypothetical receptor. Determining the exposure point concentration 

depends on factors such as: 

• Availability of data 

• Amount of data available to perform statistical analysis 

• 
• 

Reference concentrations not attributed to site imp~cts 

Location of the potential receptor 
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USEPA Region IV guidance calls for assuming lognormal distributions for environmental data and 

the calculation of 95 % UCL on the mean for use in exposure quantification. Applying the UCL 

is generally inappropriate with less than 10 samples. Therefore, the maximum concentrations 

detected will be used for all datasets with less than 10 samples. In general, outliers have been 

included when calculating the UCL because high values seldom appear as outliers for a lognormal 

distribution. Including outliers increases the overall uncertainty of the calculated risks and 

conservatively biases exposure estimates. 

For sample sets of 10 and greater, the UCL will be calculated for a lognormal distribution as 

follows: 

where: 

a 
sa 

n 

Ho.9S 

-
-

= 
-

UCL = e 

lJa/n = sample arithmetic mean of the log-transformed data, a = In(x) 

sample standard deviation of the log-transformed data 

number of samples in the data set 

value for computing the one-sided upper 95 % confidence limit on the 

lognormal mean from standard statistical tables (Gilbert, 1987) 

EPCs and UCLs will be summarized and tabulated when applicable in the site-specific HHRA. 

4.5 Quantification of Exposure 

This section describes the models, equations, and intake model variables used to quantify doses 

or intakes of the COPes for the surface soil and groundwater exposure pathways. The models are 
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designed to estimate route- and medium-specific factors, which are multiplied by the EPC to 

estimate chronic daily doses. The intake model variables generally reflect 50th or 95th percentile 

values which, when applied to the EPC, ensure that the estimated intakes represent the reasonable 

maximum exposure (RME, which is considered 95th percentile). Formulae are derived from 

RAGS, Part A unless otherwise indicated. Table 1 lists intake model variables used to compute 

chronic daily intake (CDI) for potential receptors exposed to surface soil and/or groundwater 

contaminants. 

Because NSA Memphis is part of BRAC, future site use cannot be determined with any certainty. 

Therefore, the conservative assumptions will be used to account for any reasonable future use. 

Current reuse plans will be referenced and discussed in the site-specific HHRAs. NSA Memphis 

media analytical results and exposure methods have been formatted to allow exposure estimates 

to be fme-tuned based on actual conditions as base reuse plans materialize, and this information 

will be used on a site-specific basis, if known. 

In accordance with USEPA's recommendations, the adult and child intake variables will be 

combined to estimate exposure to carcinogens. This factor is referred to as the lifetime weighted 

average, or LWA. The LWA considers the difference in daily ingestion rates for soil and drinking 

water, body weights, and exposure durations for children (ages 1 to 6) and adults (ages 7 to 31). 

The exposure frequency is assumed to be identical for the adult and child exposure groups, and 

an example is shown after the equations are presented below. 

Before quantifying soil exposure, it will first be necessary to derive the appropriate fraction 

ingested (or contacted) (FIIFC) from contaminated area factors for each applicable COPC. These 

factors will be derived by evaluating the spatial distribution of COPCs. The FIlFC will be 

computed by estimating the maximum area affected and dividing it by the total exposure unit area. 

These computations will be performed conservatively to account for uncertainty associated with 

contaminant distributions. 
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Table 1 
Parameters Used to Estimate CDI 
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Raidcnt AdUlt Adult Workg 
TrespassiDg Child 

(age 7-16) I Jnlts 

Surface SoIl In_on and Dennal Contact 

'e$tioIl~($Oil)«»jl! ........<~»50- ............ . j!l()" mg/day 

Uday 

days/year 

Ingestion Rate(water) 2 .. . .. .. .... . ..... 
·Sx~r~ftie~Dl:y> ... ... .~~~> .>~ ....)~< ....•• 

NA 

·<nf 

years 

··· •.. cnr 
Skin Adherence Factor lI18/cm2 

••••• A~~~¥§r ••••.••••••• • •••• ·• •.••••••••••••••••••••••••••••••••••••••••• ij.#~ •• ~.) ••••••••••••••••• • •• • •• p,~i •• i~f~¢~) ••••••• • •• ·.• .•. • .• •.· .•.••. • .•. ·0.· .••. O ... ••· •. ·oo· .•.• ,.O ..••. · •. 1 •. 1 .•. • •. • •••.•.•. (.~.u-e.~.· •••.•.•.•. · •.•. · •. 8lU.·.· •• _ •.••. ie.·~ .•. ~.~ .•. ).· •. · •. · •.•. • •. ·)· .•..•.•. ·..............ij.61(~t,.nj~$}i}~~~Sl • 
. ·}/<··..9.()()t~~$)·. i()'(IO:l.(mqQJ~'). ,..."..,....,.=~ •. ·O~®l(iDQ~)··.·.·· 

Oral Absorption Efficiency 0.8 (YOCs) 0.8 (YOCs) 0.8 (yOCs) 
0.5 (other organic 0.5 (other organic 0.5 (other organic unidess 

compounds) compounds) compounds) 
0,2 (inorganics) 0.2 (inorganics) 0.2 (inorganics) 

¢~&~j~ft~~r>n)i~~i •• »ili><)i •••• ~% ••••• iHij~.}> •••••••••••••••••••••• ~" ••• ) •••••.• 

0.8 (YOCs) 
0.5 (other organic 

compounds) 
0.2 (inorganics) 

Averaging TIme C'DGCT 25 ss<r days 

Notes: 
a 
b 

c 

d 
e 
f 
g 
NA -

USEPA (1989a) Risk Assessment Guidance/or Supe1fund Vol. I. HU1I/I11I Health Evaluolion Manual (Part AJ. 
USEPA (1991b) Risk Assessment Guidancefor Supe1fund Vol. I: HU1I/I11I Health Evaluarion Manual SupplemenlllJ Guidance. Standard 
Default Exposure Factors, Interim FiruJI, OSWER Directive: 928S.6-03.EPA/600/8-89/043. 
USEPA (1991a), Risk Assessment Guidance for Supe1fund; Vol. I - HU1I/I11I Health Evaluation MQIIUIlI (Part B. Development 0/ 
Risk-Based Preliminary Remediation Goals). OSWER Directive 9285.7-01B. 
Calculated as the product of ED (years) x 365 days/year. 
Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 
Assuming one day per week exposure. 
Assuming trespassing occurs during the 100year adolescent/teenage period. 
Not applicable. 

The PI/FC factors modify the concentrations to more closely approximate site-wide exposure 

conditions for a given exposure unit area. When the UCL is used as EPC, no PI/FC adjustments 

will be made. In addition, CPSSs not eliminated from the HHRAs based on the screening 

comparisons described in Section 3.4 may be eliminated as a cope because the UCL 

concentration does not exceed the corresponding background concentration or RBC. This will be 

discussed on a site-specific basis . 
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4.5.1 Surface Soil Pathway Exposure 

Ingestion of COPCs in Surface Soil 

Except CDI for a site resident's exposure to carcinogens, the following equation is used to 

estimate the ingestion of COPes in soil: 

CDI, = (EPC.)(IR)(EF)(ED){F)(FI)/(BW)(AT) 

where: 

CD!. = ingested dose (mglkg-day) 

EPes = exposure point concentration of contaminant in soil (mg/kg) 

IR = ingestion rate (milligrams per day [mg/day]) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

F = conversion factor (lE-6 kg/mg) 

PI = fraction ingested from contaminated source (unitless) 

BW = body weight (kg) 

AT - averaging time (days) 

The LWA is used to calculate carcinogenic CDI for site residents. An example of the LWA 

calculation is shown below for the soil ingestion pathway, and L WAs are similarly calculated for 

subsequent equations. 

LWA = [(IRa x EDJIBWJ + [ORe x EDJIBWJ 

where: 

LW A = lifetime weighted average 

IR - ingestion rate (milligrams per day [mg/day]) 

ED - exposure duration (years) 

BW - body weight (kg) 

16 

• 

• 

• 



• 

• 

• 

a 

c 

= adult 

= child 

Technical Memorandum Revision 1 
Human Health Risk Assessment Approach 

for NSA Memphis 
February 4. 1997 

Consequently, CDI for carcinogens would be calculated as follows for site residents: 

where: 

CDIs -
EPCs = 

EF = 

F -
FI = 

AT = 

LWA= 

CDIs = (EPCs)(EF)(L W A)(F)(FJ)/(AT) 

ingested dose (mg/kg-day) 

exposure point concentration of contaminant in soil (mg/kg) 

exposure frequency (days/year) 

conversion factor (lE-6 kg/mg) 

fraction ingested from contaminated source (unitless) 

averaging time (days) 

lifetime weighted average 

Dermal Contact with COPCs in Surface Soil 

The following equation is used to estimate intake due to dermal contact with COPCs in soil: 

CDIsd= (EPCs)(CF)(EF)(ED)(F)(FC)(ABS)(AF)/(BW)(AT) 

where: 

CDIsd = dermal dose (mg/kg-day) 

EPCs = exposure point concentration of contaminant in soil (mg/kg) 

CF = contact factor (cm2
) 

EF - exposure frequency (days/year) 

ED - exposure duration (years) 

F = conversion factor (lE-6 kg/mg) 

FC - fraction contacted from contaminated source (unitless) 

ABS - absorption factor (unitless value, specific to organic versus inorganic compounds) 
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AF = adherence factor (milligrams per square centimeter [mg/cnr]) 

BW - body weight (kg) 

AT - averaging time (days) 

4.5.2 Groundwater Pathway Exposure 

Ingestion and Inhalation of COPCs in Groundwater 

The following equation is used to estimate the ingestion and/or inhalation of COPes in 

groundwater: 

CDIw= (EPCw)(IR)(EF)(ED)(FI)/{BW)(AT) 

where: 

CDIw = ingested/inhaled dose (mg/kg-day) 

EPCw = exposure point concentration of contaminant in water (milligrams per liter [mg/L]) 

• 

IR = ingestion rate (L/day) • 

EF - exposure frequency (days/year) 

ED - exposure duration (years) 

FI = fraction ingested from contaminated source (unitless) 

BW = body weight (kg) 

AT = averaging time (days) 

HHRAs are comprised of many tables, and intake tables serve only as an intermediate check when 

reviewing the document. The CDI equations above can be solved assuming a concentration of 1, 

and the result can be used as a universal multiplier. Multipliers were developed for each typical 

land use scenario and are shown in Table 2. Consequently, a significant number of the tables in 

HHRAs can be eliminated. An example of the abbreviated CDI method is shown below: 

CDI = (EPC)(M) 

where: 
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CD! -

EPC = 

chronic daily intake (mg/kg-day) 

exposure point concentration (mg/kg or mg/L) 

M = multiplier specific to the exposure scenario, land use, and potential receptor 

selected 

Exposure 
Scenario 

Table 2 
Multipliers· Used to F8timate Chronic Daily Intake 

Soil 

Ingestion Dermal Contact 

All Chemicals 

Groundwater 

Ingestion 

·.···R~iiJ~itr).·i> •·•·• •• N.=~(_i)i ••••• i .... ········<>}.i.j~i •. ·.·< ····<·········.··H.·.S;6~~1Hi .. ·.··.······ ··········.······.··· ... ·· .. 2.74a+2··· 

Trespasser Noncarcinogens 3. 17E-7 

4.S2E-8 

1.30E-7 

1.8SE-8 

NA 

NA (age 7-16) Carcinogens 

~tiWoik~I'· ... ........... ~.~~~< ............. ······· .... ······<···· .. · ....... ·/·«4.~~_j .. ( ...... ·.</<··i<~.rii~li ••••• i> .......... ·· ..... · ··············).·· ... ·.g;1~lt.ti·· 
<0 </U<i .••.••.•.••. · ••..••. · .•.•. · .• 1.·.· .. · .. · ... ·.-r .•. ·••.· .••. ~· .• ···.·.n.· .• ·.··_ .. · .•... · .. 7.··.·.· .. · ..... i......................... // · ••.•••.••••.••.• · .• t.·.) .•.• · •••. •· .... (3·.· •. 

i
.·E.·.· •.••.•.•• _ .•..•. -r....................................................... ···········> .••••••.••.•.•.•.•. ·•·.· •.. ·· .•. ·.· .•... ·3·.···· ............ ···.·9··· •.•• ~ •. •··.•· .. ·· .. ·3(i 

Notes: 
NA
LWA 

... ··· •••... ·<arcUlOgens<.··<······· .. ..,.""D .... I .... IJ" 

Not applicable 
Lifetime weighted average 

The product of the multiplier and the exposure point concentration equals the chronic daily intake for a 
given chemical assuming a reasonable maximal exposure scenario. 
The multiplier for inorganics is multiplied by a factor of 0.1 to account for the dermal absorption factor 
of 0.001 for inorganics; the multiplier for organic compounds includes the 0.01 factor. 
The ingestion intake is also used to address inhalation risk in accordance with USEPA' s Supplemental 
Guidance To RAGS Bulletin 3; ingestion risk is approximately equal to risk posed by dermal and 
inhalation exposure while showering, and this is applied to volatile organic compounds only . 
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Because multipliers can be reviewed separately, CDI will be incorporated into the risk and hazard 

equations and will not be presented in separate tables. 

5 Toxicity Assessment 

5.1 Carcinogenicity and Noncancer Effects 

USEP A has established a classification system for rating the potential carcinogenicity of 

environmental contaminants based on the weight of scientific evidence. The cancer classes are 

described below. Cancer weight-of-evidence class "A" (human carcinogens) means that human 

toxicological data have shown a proven correlation between exposure and the onset of cancer (in 

varying forms). The "Bl" classification indicates some human exposure studies have implicated 

the compound as a probable carcinogen. Weight-of-evidence class "B2" indicates a possible 

human carcinogen based on confirmatory carcinogenic laboratory animal data. Weight-of-

• 

evidence class "C" identifies possible human ~inogens, and class "D" indicates a compound not • 

classifiable with respect to its carcinogenic potential. A class II A" compound posing risk higher 

than USEPA's acceptable risk range has more weight than would a class "C" compound. There 

is more uncertainty in the lower classifications, so the weight-of-evidence should be used by risk 

managers when making risk management decisions based on cancer risk. 

USEPA has established slope factors (SF) for carcinogenic compounds. The SF is defmed as a 

"plausible upper-bound estimate of the probability of a response (cancer) per unit intake of a 

chemical over a lifetime" (RAGS, Part A). Upper-bound estimates are more likely to overestimate 

cancer potential. 

In addition to potential carcinogenic effects, most substances also can produce other toxic 

responses at doses greater than experimentally derived threshold concentrations. USEPA has 

derived reference dose (RID) values for these substances. A chronic RID is defined as, "an 

estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure • 
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concentration for the human population, including sensitive subpopulations, that is likely to be 

. without an appreciable risk of deleterious effects during a lifetime." These toxicological values 

are used in risk formulae to assess the upper-bound level of cancer risk and noncancer hazard 

associated with exposure to a given chemical concentration. 

For carcinogens, the potential risk posed by a chemical is computed by multiplying the CDI 

(as mg/kg-day) by the SF (in reciprocal mg/kg-day). The HQ (for noncarcinogens) is computed 

by dividing the CDI by the RID. USEPA has set standard limits (or points of departure) for 

carcinogens and noncarcinogens to evaluate whether significant risk is posed by a chemical 

(or combination of chemicals). For carcinogens, the point-of-departure range is lE-6, with a 

generally accepted range of lE-6 to lE-4. These risk values correlate with one in 10,000 (IE-4) 

and one in 1 million (IE-6) excess cancer incidence resulting from exposure to toxic compounds 

from outside the body . 

For noncarcinogens, other toxic effects are generally considered possible if the HQ (or sum of 

HQs for a pathway-hazard index) exceeds the threshold value of 1. Although both cancer risk and 

noncancer hazard are generally additive only if the target organ is common to multiple chemicals, 

a most conservative estimate of each may be obtained by summing the individual risks or hazards, 

regardless of target organ. Site-specific HHRAs for NSA Memphis will take the universal 

summation approach for each class of toxicant. Details regarding the risk formulae applied to site 

data are provided in Section 6, Risk Characterization. 

Critical studies used in establishing toxicity classifications by USEP A are shown in the IRIS 

database, which is the primary source for information necessary to estimate risk. HEAST, Fiscal 

Year 1995 is the secondary source for this information. In addition, USEPA's National Center 

for Environmental Assessment (NCEA) will. be used as a source when necessary. In accordance 

with RAGS, a table will summarize toxicological data in the site-specific HHRAs in the form of 

RIDs and SFs obtained for COPCs identified in site media, as well uncertainty/modifying factors, 

target organs, and cancer classes (where available). 
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5.2 Evaluating Dermal Exposure and the Resulting Toxicity 

In accordance with USEP A Region IV's Supplemental Guidance to RAGS Bulletin 2, dermal RID 

values and SFs are derived from the corresponding oral values. As described in the supplemental 

guidance, the oral RID is multiplied by an oral absorption efficiency factor (OAF), expressed as 

a decimal. The resulting dermal RID is based on the absorbed dose. The RID based on absorbed 

dose is the appropriate value with which to compare a dermal dose, because dermal doses are 

expressed as absorbed rather than administered (intake) doses. For the same reasons, a dermal 

SF is derived by dividing the oral SF by the OAF. The oral SF is divided rather than multiplied 

because SFs are expressed as reciprocal doses. 

Appendix A of RAGS, Part A states that in the absence of specific data, an assumption of 5 % oral 

absorption would be relatively conservative. Supplemental Guidance to RAGS: Region IV Bulletin 

• 

2 indicates that in the absence of specific data, USEPA Region IV suggests an oral absorption • 

factor of 80% for volatile organics, 50% for semivolatile organics, and 20% for inorganic , 
chemicals. These percentages (or associated fractions) will be used in the site-specific HHRAs 

5.3 Toxicity Profiles for COPCs 

In accordance with RAGS, toxicological summary paragraphs will be included in the body of the 

HHRA text for all COPCs. Most information for the profiles will be gleaned from IRIS and 

HEAST. Another source of information will be NCEA. Any additional references will be noted 

specifically in the text. The profiles will summarize adverse effects of COPCs and the amount 

associated with such effects. 

6 Risk Characterization 

Risk characterization combines the exposure assessment and toxicity assessment results to yield 

qualitative and quantitative expressions of risk and/or hazard for the exposed receptors. The 

quantitative component expresses the probability of developing cancer, or a threshold comparison • 
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of the estimated dose with a reference dose for noncancer effects. These quantitative estimates 

are developed for individual chemicals, exposure pathways, transfer media, and source media, and 

for each receptor for all media to which one may be exposed. The qualitative component usually 

involves comparing COC concentrations in media with established criteria or standards for 

chemicals for which there are no corresponding toxicity values. The risk characterization helps 

guide risk-management decisions. 

Generally, the risk characterization will follow the methodology prescribed by RAGS Part A, as 

modified by more recent information and supplemental guidance cited in the earlier sections of this 

memorandum. The USEPA methods are designed to be health-protective and tend to overestimate 

risk rather than underestimate it. The risk results, therefore, are generally overly conservative, 

because risk characterization involves summing the overestimated risk estimates. 

6.1 Risk Characterization Methodology 

Potential excess risks to humans following exposure to COPCs will be estimated using methods 

established by USEP A, when available. As discussed above, these methods are health-protective 

and are likely to overestimate risk. Risks from hazardous chemicals are calculated for either 

carcinogenic or noncarcinogenic effects. Some carcinogenic chemicals may also pose a 

noncarcinogenic hazard. The potential human health effects associated with chemicals that 

produce carcinogenic and other toxic effects will be characterized separately, as discussed below. 

6.1.1 Carcinogenic Effects of Chemicals 

The risk attributed to exposure to carcinogens is estimated as the probability of an individual 

developing cancer over a lifetime as a result of exposure to a potential carcinogen. In the low-dose 

range, which would be expected for most environmental exposures, cancer risk is estimated from 

the following linear equation (EPA, 1989a): 
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where: 

ILCR -

CDI 

SF 

= 

ILCR=(CDI)(SF) 

incremental lifetime excess cancer risk, a unitless expression of the 

probability of developing cancer, adjusted for reference incidence 

chronic daily intake, averaged over 70 years (mg/kg-day) 

cancer slope factor (mg/kg-day)"l 

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the 

following equation is used to sum cancer risks: 

Riskp - ILCR(chem1) + ILCR(chemJ + ... ILCR(cheIllj) 

where: 

Riskp total pathway risk of cancer incidence 

ILCR( cheIDj) - incremental lifetime excess cancer risk for a specific chemical 

Cancer risk for a given receptor across pathways and across media is summed in the same manner. 

6.1.2 Noncarcinogenic Effects of Chemicals 

The risks associated with the noncarcinogenic effects of chemicals are evaluated by comparing an 

exposure level or intake with a reference dose. The HQ, defined as the ratio of intake to RID, is 

defmed as (RAGS, Part A): 

where: 

HQ 

COl 

HQ=CDI/RID 

hazard quotient (unitless) 

intake of chemical (mg/kg-day) 
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Chemical noncarcinogenic effects are evaluated on a chronic basis, using chronic RFD values. 

An HQ of 1 indicates that the estimated intake equals the RID. If the HQ is greater than unity, 

there may be a concern for potential adverse health effects. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI will be calculated 

as the sum of the HQs by: 

where: 

HI 

HQ 

ID=HQl + H~ + ... HQj 

Hazard Index (unitless) 

Hazard Quotient (unitless) 

Risk and hazard projections will be summarized in tabular format on a medium- and exposure 

pathway-specific basis in the HHRAs. 

6.2 Surface Soil Pathways 

Generally, the incidental ingestion and dermal contact pathways will be characterized for surface 

soil. Surface soil onsite will be evaluated under scenarios and exposure pathways outlined in the 

. site-specific HHRAs. 

6.3 Groundwater Pathways 

Groundwater pathways will typically consist of ingestion and inhalation of volatilized chemicals 

in groundwater. The site-specific HHRAs will detail the pathways which will be addressed. Most 

groundwater pathways are not complete because municipal water supplies are used, and this will 

be discussed in the HHRAs . 
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6.4 COCs Identified 

COCs will be identified based on cumulative (all pathway) risk and hazard projected for the sites. 

USEPA has established a generally acceptable risk range of 1E-4 to 1E-6, and an HI threshold of 

1.0. Any COPC that is carried through the risk assessment process and found to contribute to a 

scenario with an ILCR in excess of lE-4 or HI greater than 1 for any of the exposure scenarios 

evaluated in this risk assessment, and has an individual exposure pathway risk greater than 1E-6 

or exposure pathway HQ greater than 0.1, will be referred to as a COCo A table will present the 

COCs identified in site-specific HHRAs. 

7 Risk Uncertainty 

This section will discuss the uncertainty and variability inherent in the risk assessment process in 

addition to site-, medium-, and exposure pathway-specific influences. Overall, uncertainties 

• 

associated with the initial stages of the risk assessment process become magnified when they are • 

combined with other uncertainties. It is not possible to eliminate all uncertainties; however, 

recognizing the uncertainties is fundamental to understanding and subsequently using risk 

assessment results. 

Where chronic RME estimates of risk/hazard indicated a significant threat (e.g., ILCR greater 

than lE-4) would be posed to human health, central tendency (CT) analysis may be performed. 

RME estimates are based on the upper bound (90th or 95th percentile) exposure assumptions, 

while CT estimates are based on the 50th percentile (mean or median) values. CT exposure 

scenarios are constructed consistent with standard CT exposure assumptions provided in 

Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable 

Maximum Exposure-Draft (USEP A, November 1993). CT exposure assumptions will be presented 

in the site-specific HHRAs, when applicable. 
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Risk estimates will be presented and summarized in table form in the site-specific HHRAs. 

9 Remedial Goal Options 

RGOs are chemical concentrations computed to equate with specific risk and/or hazard goals that 

may be established for a particular site. As previously discussed, COCs are identified as any 

COPC that significantly contributes to a scenario of concern. RGOs will be calculated for each 

land use scenario with cumulative risk estimates greater than IE-4 or cumulative hazard indices 

greater than 1.0. Based on this method, COCs may be identified, requiring ROO calculation. 

Inclusion in the ROO table does not necessarily indicate that remedial action will be required to 

address a specific chemical. Instead, ROOs are provided to facilitate risk-management decisions. 

• In accordance with USEPA Supplemental ROO Guidance, Roos will be calculated at IE-4, IE-5, 

and 1 E-6 risk levels for carcinogenic COCs and ill goals of 3, 1, and 0.1 for noncarcinogenic 

COCs. RGOs will be based on specific scenarios which will be identified in the site-specific 

HHRAs . 
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AppendixG 

Wildlife ToXicity nata 
Baseline RIsk Assessment 

Asseinbty E 

•••••••• 
. .... .. NSA Memphis - Millington, Tenne$See 

Test Oral LDSO LOARL 
•••. Chemicat. 

•• 
Suecles TestTvue Duration Errect . (l11J!/k2lBW) (ma/kRBW/dav) .. ·.·.Rererence 

I SVOCs 

Anthracene Mouse Oral NR Mortality 17,000 RTECS, 1993 

Benzo(a)pyrene Rat Oral (chronic) Pregnancy Sterility in offspring 40 USEPA,1984 

Rat Oral (chronic) 3.5 months Reproductive 50 USEPA,1984 

Rodents Single oral dose NR Mortality 50 Eisler, 1987 

Bis(2-ethylhexyl)phthalate Rat Oral NR Mortality 30,600 RTECS, 1993 

Rat Oral NR Reproductive effects 7,140 RTECS, 1993 

Rat Oral NR Reproductive effects 35 RTECS, 1993 

Rat Oral NR Reproductive effects 6,000 RTECS, 1993 

Rat Oral NR Reproductive effects 17,200 RTECS, 1993 

Rat Oral NR Reproductive effects 10,000 RTECS, 1993 

Rat Oral NR Reproductive effects 9,766 RTECS, 1993 

Mouse Oral NR Mortality 30,000 RTECS, 1993 

Mouse Oral NR Reproductive effects 78,880 RTECS, 1993 

Mouse Oral NR Reproductive effects 4,200 RTECS, 1993 

Mouse Oral NR Reproductive effects 50 RTECS, 1993 

Mouse Oral NR Reproductive effects 1,000 RTECS, 1993 

Mouse Oral NR Reproductive effects 2,040 RTECS, 1993 

Rabbit Oral NR Mortality 34,000 RTECS, 1993 

Guinea pig Oral NR Mortality 26,000 RTECS, 1993 

Guinea pig Oral NR Reproductive effects 20,000 RTECS, 1993 

Mammal Oral NR Reproductive effects 20,000 RTECS, 1993 

Mammal Oral NR Reproductive effects 509,000 RTECS, 1993 
---- - -- -- --
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AppendiX.G 
Wildlife ToXicity Data 

Baseline Risk Assessment 
AssemblyE 

., .. .., NSA Memphis - Millington, Tennessee 

Test OralLDso LOAEL 
, .•. ,... cbemicai .... , Species Test Type Duration Effect . 

IIII2f 1'21 D." (lD2Ik2BW Iday) Reference 

SVOCs 
" 

, 
. ' '. ... ,.' . ,. .. 

Bis(2-ethylhexyl)phthalate) Mouse Single oral dose Mortality 800 RTECS, 1993 and 
(Continued) NIOSH,1985 

Mouse Oral (subchronic) 13 weeks Renal effects 125 RTECS, 1993 

Butylbenzylphthalate Rat Oral NR Mortality 2,330 RTECS,I994 

Rat Oral NR Reproductive effects 21,000 RTECS,I994 

Rat Oral NR Reproductive effects 16,400 RTECS,I994 

Rat Oral NR Reproductive effects 16,400 RTECS,I994 

Rat Oral NR Reproductive effects 4,900 RTECS,I994 

Mouse Oral NR Mortality 4,170 RTECS,I994 

Guinea Pig Oral NR Mortality 13,750 RTECS,I994 

1,4-Dichlorobenzene Rat Oral NR Mortality 500 RTECS,I994 

Rat Oral NR Reproductive effects 7,500 RTECS,I994 

Rat Oral NR Reproductive effects 10,000 RTECS,I994 

Mouse Oral NR Mortality 2,950 RTECS,I994 

Rabbit Oral NR Mortality 2,830 RTECS,I994 

Di-n-butylphthalate Rat Oral (subchronic) 48 days Reproductive 125 ATSDR,1989 

Rat Oral 1 year Mortality 600 IRIS, 1991 

F1uoranthene Rat Oral NR Mortality 2,000 RTECS,I994 

Phenanthrene Mouse Oral NR Mortality 700 RTECS,I994 

Pyrene Rat Single oral dose NR Mortality 2,700 RTECS, 1993 and 
NIOSH, 1985 

Mouse Single oral dose NR Mortality 800 RTECS, 1993 and 
NIOSH,1985 

--- ---- ------

G-2 

• • • 



• • • 
AppendixG 

Wildlife Toxicity Data 
BaseUrte Risk Assessment 

Assembly E 

< NsA Memphi$ - Millington, Tennessee 
, 

Test 
Test Tvoe 

Oral t.DSO LOAEL 
I···,·,.·· Chemical . ,., Soecles ..• .... Duration Effect r J . (maltcl!BW/dav) Reference 

IputicldeSlPc& •.•.. I 
Aroclor 1248 Rat Oral NR Mortality 11,000 RTECS, 1993 

Rabbit Oral NR Reproductive effects 165 RTECS, 1993 

Monkey Oral NR Reproductive effects 32 RTECS, 1993 

Monkey Oral NR Reproductive effects 55 RTECS, 1993 

Monkey Oral NR Reproductive effects 17 RTECS, 1993 

Monkey Oral NR Reproductive effects 35 RTECS, 1993 
i 
I 

Monkey Oral NR Reproductive effects 24 RTECS, 1993 

Monkey Oral NR Reproductive effects 83 RTECS, 1993 

Chicken Oral 8-9 weeks Egg hatchability 4.88 USEPA,I993 

Chicken Oral NR Egg production and 9.8 USEPA,I993 
hatchability 

Chicken Maternal diet NR Chick growth 0.98 USEPA,I993 

Chicken Oral 8 weeks Egg production and 4.9 USEPA,I993 
hatchability 

Aroclor 1254 Mouse Oral NR Reproductive 1.53 USEPA,I993 

Chicken Oral (chronic) NR Embryonic mortality 0.9
a 

USEPA,I993 

Rock dove Oral (chronic) NR Parental incubation 0.9
a 

Peakall and Peakall, 1973 
behavior 

American kestrel Oral (chronic) 69 days Reduced sperm 9 Eisler, 1986 
concentration 

Mink Oral dose of 160 days Reproductive 0.096 USEPA,I993 
contaminated meat 

-- L..... - - - _ .. -_. 
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Wlldlife ToXicity Data 
, 

Baseline Risk As$eSsmeDt 
AssemblyE 

.:,,:,. . ,', . 
., NSA Memphis - Millington. TeimeS$« , .. .. . ..... 

Test OralLDSO LOAEL 
.. , ... Chemical , Species Test Type Duration Effect· 'tT' (JD2IkdW/day) ., .. Reference 

IpllSticide5lPCBs I 
Aroclor 1260 Rat Oral NR Mortality 13,15 RTECS,I993 

Rat Single oral dose NR Mortality 500 Eisler, 1986 

Rat Single oral dose NR Mortality 1,300 Eisler, 1986 

Rat Oral NR Reproductive effects 1,674 RTECS,I993 

Rat Oral (chronic) 2 generations Reduced littler size 7.6 USEPA,1985 

Rat Oral (subchronic) 9 weeks Fetal mortality; 6.4 ATSDR,1987 
maternal toxicity 

Mouse Oral NR Reproductive effects 74 RTECS,I993 

Mink Single oral dose Mortality 4,000 Eisler, 1986 

Mink Single oral dose Mortality 3,000 Eisler, 1986 

Mink Single oral dose Mortality 750 Eisler, 1986 

Mink Oral (subchronic) 4 months Impaired reproduction O.0075IJ Newell et aI., 1987 

Chicken Oral (chronic) NR Embryonic mortality O.9
a 

USEPA,I976 

Chlordane Rat Oral NR Mortality 283 RTECS,I993 

Rat Single oral dose Mortality 430 Allen et aI., 1979 

Rat Single oral dose Mortality 335 Allen et aI., 1979 

Rabbit Single oral dose Mortality 300 Allen et aI., 1979 

Rabbit Single oral dose Mortality 100 Allen et aI., 1979 

Dog Single oral dose Mortality 200 Allen et aI., 1979 

Goat Single oral dose Mortality 180 Allen et aI., 1979 

Japanese quail Oral (acute) 5 days Mortality 35* Hill et aI., 1975 

Bobwhite Oral (acute) 5 days Mortality 29* Hill et aI., 1975 

Mallard Oral (acute) 5 days Mortality 62* Hill et aI., 1975 

Pheasant Single oral dose Mortality 24 USFWS,1984 
---
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AppendixG 

Wildlife ToXicity Data 
Baselhie Risk Assesslileilt 

AssemblyE 
.. :: .. :: NSA Memphis - Millington, Tellnessee 

Test Oral LJ)SO LOAEL 
:: ChemiCal Species Test TyPe Duration Effect (m2lkaIBWl (nWkaBW/day) Reterence 

I PestiddesJPCBs I 
4,4'-DDE Rat Oral NR Mortality 800 RTECS, 1993 

Mouse Oral NR Mortality 700 RTECS, 1993 

Hamster Oral NR Mortality >5,000 RTECS, 1993 

Mallard Oral NR Eggshell thinning 2.91 USEPA,I993 

Mallard Oral 2 years Reproductive: embryo 0.58 USEPA,I993 
mortality, cracked eggs 

Kestrel Oral NR Eggshell thinning 0.39 USEPA,I993 

4,4'-DDT Rat Oral NR Mortality 87 RTECS, 1993 

Rat Single oral dose Mortality 100 USEPA,1985 

Rat Oral NR Reproductive 112 RTECS, 1993 

Rat Oral NR Reproductive 100 RTECS, 1993 

Rat Oral NR Reproductive 430 RTECS, 1993 

Rat Oral NR Reproductive 1,890 RTECS, 1993 

Rat Oral NR Reproductive 250 RTECS, 1993 

Rat Oral NR Reproductive 50 RTECS, 1993 

Rat Oral (chronic) 3 generations Reproductive 0.2 IRIS, 1991 

Rat Oral 2 years Reproductive 2.5 USEPA,I993 

Mouse Oral NR Mortality 135 RTECS, 1993 

Mouse Single oral dose Mortality 200 USEPA,1985 

Mouse Oral NR Reproductive 504 RTECS, 1993 

Mouse Oral NR Reproductive 81 RTECS, 1993 

Mouse Oral NR Reproductive 124 RTECS, 1993 

~e~ __ Oral NR Reproductive 148 RTECS, 1993 
-- -------- ---
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Appendix G 
WUdIife ToXicity Data 

Baseline Risk AsseSsment 
Assembly E 

NSA Memphis - Millington, TenneSsee 

Test J Orid LDso I .. LOAEL 
... Chemical Species ·Te$t Type Duration •... Effect ..•..•..••.... ·{liiI!k2lJjW)· . (itt2lka8W/day) ReferellCe 

[~~icl~clesiPc&.>-C· -c------....... ~~==-=================:::!:::::l~::a::::=====~:S!:i====================! 
I 

4,4'-DDT (continued) I Rabbit Oral NR 

Rabbit Oral NR 

Guinea pig Oral NR 

Hamster Oral NR 

Dog Oral NR 

Dog Single oral dose 

Dog Oral NR 

Monkey Oral NR 

Chicken Oral (subchronic) 10 weeks 

Rock dove Single oral dose 

Black duck Oral (chronic) 2 years 

Mallard Single oral dose 

Mallard Oral (subchronic) 96 days 

Mallard Oral NR 

Mallard Oral NR 

Mallard Oral 2 years 

California quail Single oral dose 

Japanese quail Single oral dose 

Pheasant Single oral dose 

Sandhill crane Single oral dose 
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Mortality 

Reproductive 

Mortality 

Mortality 

Mortality 

Mortality 

Reproductive 

Mortality 

Decreased reproductive 
success; toxic 

symptoms 

Mortality 

Reduced eggshell 
thickness 

Mortality 

Reduced eggshell 
thickness 

Eggshell thinning 

Eggshell thinning 

Reproductive 

Mortality 

Mortality 

Mortality 

Mortality 

250 

ISO 

>5,000 

150 

60 

200 

4,000 

2,240 

595 

841 

1,334 

1,200 

150 

3,540 

91.4
3 

0.14
3 

2.8 

1.16 

2.91 

1.45 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

USEPA,I985 

RTECS, 1993 

RTECS, 1993 

USEPA,I985 

USFWS, 1984 

Longcore and Stendell, 
1977 

USFWS, 1984 

Longcore and Stendell, 
1977 

USEPA, 1993 

USEPA, 1993 

USEPA,I993 

USFWS, 1984 

USFWS, 1984 

USFWS, 1984 

USFWS, 1984 
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AppendixG 

Wildlife TOxiCit),Data 
Baseline Risk Assessment 

AssemblyE 
.... , .. . .. ,. . NSA.Memphis- Millington. Tennessee 

TeSt OralLl>SO 
; 

LOAEL 

.'c Chell1ic8l .. ·SpeCies Test Type. .. ".Duration Effect (in ... W/dllv) .',. Reference 

I PestlCidesJPCBs I 
4,4' -DDT (continued) Kestrel Oral (chronic) 7 wk - 1 yr Reduced eggshell 0.56

8 
USEPA, 1985 

thickness 

Kestrel Oral (chronic) 1 year Reduced eggshell 0.16
8 

Wiemeyer, et aI., 1986 
thickness 

Bam owl Oral (chronic) 2 years Reduced eggshell 0.14
8 

Longcore and Stendell, 
thickness 1977 

Dieldrin Mouse Single oral dose NR Mortality 38 Allen et aI., 1979 

Mouse Oral (chronic) 80 weeks Body tremors 0.33 ATSDR,I992 

Rat Single oral dose NR Mortality 46 Allen et aI., 1979 

Guinea pig Single oral dose NR Mortality 25 Allen et aI., 1979 

Rabbit Single oral dose NR Mortality 45 Allen et aI., 1979 

House sparrow Single oral dose NR Mortality 48 USFWS, 1984 

Chicken Single oral dose NR Mortality 20 Allen et aI., 1979 

Rock dove Single oral dose NR Mortality 27 USFWS, 1984 

Gray partridge Single oral dose NR Mortality 9 USFWS, 1984 

--_.-
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Wildlife Toxicity Data 
BaseUne IUSk Assessment 

. ASse.,.blYE 
./ ....... . .. NSA Memphis -Millinjtory TelUleS$ee 

. .. 

Test 
Test Tvne 

Oral LDSO LOAEL 
.••.• CheDiicaI Suedes ··.·.DuratiOii : .... Effect ........ ::"n (lDf!IkI!BW/dav) Reference 

" 
Dieldrin (cominued) Chukar Single oral dose NR Mortality 25 USFWS, 1984 

Japanese quail Oral (acute) 5 days Mortality 6
a 

Hill et aI., 1975 

Japanese quail Single oral dose NR Mortality 70 USFWS, 1984 

California quail Single oral dose NR Mortality 9 USFWS, 1984 

Bobwhite Oral (acute) 5 days Mortality 3
a 

Hill et aI., 1975 

Pheasant Single oral dose NR Mortality 79 USFWS, 1984 

Mallard Oral (acute 5 days Mortality 12
a 

Hill et aI., 1975 

Mallard Oral (acute) 5 days Mortality lI
a 

Hill etal., 1975 

Mallard Single oral dose NR Mortality 381 USFWS, 1984 

Whistling duck Single oral dose NR Mortality 100 USFWS, 1984 

Canada goose Single oral dose NR Mortality 141 USFWS, 1984 

Goat Single oral dose NR Mortality 100 Allen etal., 1979 

Sheep Single oral dose NR Mortality 50 Allen et aI., 1979 

Cattle Single oral dose NR Mortality 60 Allen et aI., 1979 

Mule deer Single oral dose NR Mortality 75 Allen et al., 1979 

Cat Single oral dose NR Mortality 300 Allen et aI., 1979 

Dog Single oral dose NR Mortality 65 Allen et aI., 1979 

Endosulfan Mouse Oral (chronic) 78 weeks Mortality 0.9 ATSDR,I991 

Mouse Oral (chronic) 78 weeks Ovarian cyst 0.26 ATSDR,I991 
development 

Rat Single oral dose NR Mortality 24 ATSDR,I991 

Rat Oral (chronic) 2 years Reduced testes weight 10 USEPA,1980 

Mallard Single oral dose NR Mortality 33 USFWS, 1984 
! 

Mallard Single oral dose NR Mortality 31.2 USFWS, 1984 
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AppendixG 

Wildlife Toxicity Data 
Baseline Risk Assessment 

Assentbly E 
.............. I 

; 
. NSA Memphis - Millington, Tennessee 

Test OraiLDso LOAEL 
•.•. Chemical Species TestTvue Duration Effect (ml!lkeIBm (mI!Ik2BW Idav) Reference 

Endrin Pheasant Single oral dose NR Mortality 80 USFWS, 1984 

Mouse Oral (chronic) 80 weeks Mortality 0.53 ATSDR,I990 

Dog Oral (chronic) 19 months Decreased weight gain 0.1 USEPA,1985 

2,3,7,8-TCDD Northern Bobwhite Single oral dose NR Mortality O.ot5 Hudson et aI., 1984 

Ringed Turtle Dove Single oral dose NR Mortality 0.810 Hudson et aI., 1984 

Mallards Single oral dose NR Mortality 0.108 Hudson et aI., 1984 

Chicken Single oral dose NR Mortality 0.037 Kociba & Schwetz, 1982 

Guinea pig Oral NR Mortality 0.002 Kociba & Schwetz, 1982 

Mouse Oral NR Mortality 0.284 Kociba & Schwetz, 1982 

Guinea Pig Single oral dose NR Mortality 0.0006 Harless et aI., 1982 

Rat Single oral dose NR Mortality 0.022 Kociba & Schwetz, 1982 

Monkey Single oral dose NR Mortality 0.070 Olson et aI., 1980 

Dog Single oral dose NR Mortality 0.1 Kociba & Schwetz, 1982 

Mouse Single oral dose NR Mortality 0.114 Kociba & Schwetz, 1982 

Rabbit Single oral dose NR Mortality 0.115 Olson et aI., 1980 

H;amster Single oral dose NR Mortality 1.157 Kociba & Schwetz, 1982 

Rat , " Oral (chronic) NR Reproductive effects 1.0E-05 McNulty, 1977 

Monkey 
.. 

Oral (chronic) NR Reproductive effects 1.7E-06 Ramel,1978 

Chicken ... Oral (chronic) 21 days Chick liver disease 0.001 NRCC 1981 

I Inorgllliics ... , 
I 

Aluminum Mouse Oral 2-3 genrtns Reduced bodyweight 425 NIOSH,1985 I 
gain of newborns 

Rat Oral 15 days Reduced growth 100 Bernuzzi. et al.. 1989 
_. --
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Appendix G 
WUdlife ToxiCity Data 

Baseline Risk Assessment 
Assenibly E 

•••• •••••••• 
......... ... . ... 

• 

NSA Menq,hIl!--~on. Tennt!$SeI! . ... . 
.. . ... 

.J ..... Test Oral Li> LoAEL .... Cheintcal ... ......... SuedeS •.•••.•...•...•• . .. Test TYDe< Duration Effect .••• •. (l1lI!1k2lB~ (m2lIa!BW/dav) Reference 

Arsenic Rat Oral NR Reproductive effects 0.61 RTECS, 1993 

Rat Oral NR Reproductive effects 0.58 RTECS, 1993 

Rat Oral NR Mortality 763 RTECS, 1993 

Mouse Oral NR Mortality 145 RTECS, 1993 

Beryllium Rat Single oral dose NR Mortality 10 USEPA,I985 

I Inorgimics I 
Cadmium Rat Oral NR Reproductive effects 155 RTECS, 1993 

Rat Oral NR Reproductive effects 220 RTECS, 1993 

Rat Oral NR Reproductive effects 21.5 RTECS, 1993 

Rat Oral NR Reproductive effects 23 RTECS, 1993 

Rat Single oral dose Mortality 250 Eisler, 1985 

Rat Oral NR Mortality 225 RTECS, 1993 

Mouse Oral NR Mortality 890 RTECS, 1993 

Mouse Oral NR Reproductive effects 448 RTECS, 1993 

Mouse Oral NR Reproductive effects 1,700 RTECS, 1993 

Guinea pig Single oral dose Mortality 150 Eisler, 1985 I 

; Mallard Oral (subchronic) 90 days Egg production 10 Eisler, 1985 
suppressed 

Chromium (Potassium Japanese quail Oral (acute) 5 days Mortality 126 Hill and Camardese, 
dichromate) 1986 

Copper Rat Single oral dose Reproductive effects 152 NIOSH, 1985 and 
RTECS, 1993 

Mallard Oral (subchronic) 29 days NOAEL for 1O.Sb Demayo et at., 1982 
survivorship 

- ----_ ...... ---- -- ---- ---- I 
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AppeJidiX G 

I 
Wildlife To~city Data I 

Baseline Risk Assessment 
Assembly E 

! 
". >, . , ..... NSA Memphis -MilI.ingt~D; Tennessee . 

:", .... 

teSt Oral LDso LOAEL 
Chemical ".,. Species .'. Test Type Duration Effect (lJiwk2fBW) (m2fltRBW/day) /Reference 

I IDOrgiuUes I 
Iron Rat Single oral dose NR Mortality 319 Sax, 1984 

: Mouse' Single oral dose NR Mortality 979 Sax, 1984 

Guinea pig Single oral dose NR Mortality 1,200 Sax, 1984 

Lead Rat Oral NR Reproductive effects 790 RTECS, 1993 

Rat Oral NR Reproductive effects 1,140 RTECS, 1993 

Rat Oral NR - Reproductive effects 520 RTECS, 1993 

Rat Oral NR Reproductive effects 1,100 RTECS, 1993 

Calf Single oral dose NR Mortality 220 Eisler, 1988 

Mouse Oral NR Reproductive effects 1,120 RTECS,I993 

Mouse Oral NR Reproductive effects 6,300 RTECS, 1993 

Mouse Oral NR Reproductive effects 300 RTECS, 1993 

Mouse Oral NR Reproductive effects 4,800 RTECS, 1993 
.. -

Domestic animal Oral NR Reproductive effects 662 RTECS, 1993 

Mammal Oral NR Reproductive effects 2,118 RTECS, 1993 

Kestrel Diet NR Decreased egg laying 250
b 

Eisler, 1988 
fertility; dec~ased egg 

shell thickness 

. Nestlings '-.-. -.. Oral NR Reduced growth and 125 Eisler, 1988 
v' brain weight;' abnormal 

.- - .. . develoPQlent "I.' .. ' .. 
Japanese quail Diet 5 days Mortality 24,752 Hill and Camardese, 

1986 
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AppentutG 
Wildlife .toXiclty Data 

Baseline RiskASsessiltent 
.. . AssemblY Jl: . 

; .':: . :: NSA MemplliS -l\f.iUiDgton; T~essee 
..... 

.. .. ' 
I . 

1 

Test Oral LDSO LOAEL 
CbeinieaI . ... :. SDecltis ,., 

Test TYoe Duration I· ••• :· Erred (lD2Ikl!fJlWl ' . CiD2lki!llWldav) •..•.• Reference 

fuc,F2lIDIes 
j .. ...... :: .... :. 1/ ............... : ...•••••••. .: ...•..•.... > .... .... : ......... .' I . ...... .- .' 

.. . ",.--
Manganese M(JIJse Oral (subc:hronic) 90 days Delayed growth of 140 ATSDR,I990 

testes \ 

Mouse Oral (chronic) 103 weeks Mortality 4,050 ATSDR,I990 

Rat Single oral dose NR Mortality 410 ATSDR,I990 

Rat Oral (acute) 20 days Mortality 225 ATSDR,I990 

Rat Oral (subc:hronic) 20 days Decreased littler 3,100
D 

ATSDR,I990 
weight during gestation 

Rat Oral (chronic) 103 weeks Mortality 930 ATSDR,I990 

Guinea pig Single oral dose NR Mortality 400 USEPA,1984 

, Mercury Monkey Oral (chronic) 18 months Weakness, rigidity 25 ATSDR,I990 

MOl~se Single oral dose Mortality 22 NIOSH, 1985 

, Rat , Oral (chronic) NR Reduced fertility 0,5 Eisler, 1987 

Rat Single oral dose Mortality 18 NIOSH, 1985 

Pig Oral (subc:hronic) Pregnancy High incidence of 0,5 Eisler, 1987 
stillbirths 

Mule deer Single oral dose Mortality 17.9 Eisler, 1987 

River otter Single oral dose Mortality 2 Eisler, 1987 

; Mink Single oral dose Mortality 1 Eisler, 1987 

Dog Oral (subc:hronic) Pregnancy JIigh incidence of 0,1 Eisler, 1987 
stillbirths 

House sparrow Single oral dose Mortality 12.6 Eisler, 1987 

: Rock dove Single oral dose Mortality 22.8 Eisler, 1987 

Chicken Single oral dose Mortality 20 Fimreite, 1979 

Bantam chicken Single oral dose Mortality 190 Fimreite, 1979 
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. :' ..... AppendixG 

Wildlife Toxicity Dltbi 

; ..... · ••. : .• ·./i 
- Baseline Risk AssesSment 

\.: ASseilibly E . , 
. ,~ .. 

NSA MeJJlPbis -Millington,'J.'eiii'1essee .' ..... 
." .. ~,' : ........ :. . 

. 

.1 
- , ""'/ . .... ~.' "'j 

" ... , . Test 

-'- Chelnical .•• ::c ". •• ' Species ....,: •• : •• ' . TeSt Type 

I InorgaDic:S 

Mercury (continued) Prairie chicken Single oral dose 
i 

Chukar Single oral dose . , 

Corturrux : Single oral dose 

Mallard Oral 

Blackduck Oral (subchronic) : 

. .Fulvous whistling duck Single oral dose : 

: JIIorthem bobw'llite' Single oral dose 

B!>~white qliliil .. --1 Oral (acu~e) 

Japanese quail Single oral dose 

Gray partridge Single oral dose 

Gray pheasant 
;. 

Oral (subchronic) 
..... -

Ring-necked pheasant Single oral dose 

Nickel Ral Oral 
,-; ., ~ 

Single oral dose 

Selenium R;l~ . Oral 

- ,. . ,-~ _;:_o~ -. -~ Oral , 

aM"; 'Oral (subC11ronic) 

Vanadium 
-- __ '. ,_-:::OM--,_:;. ',,"::,"';. .. '.-', ....... ~-. . .::' - . .. , 

Rat Oral (acute) 
-.- - , ';., ';. ,"- -,.",",. .,- _ ... "- .•. " 

Zinc 

., 

Notes: 

Rat Single oral dose 

., Rat Oral (subchronic) 

Dose resulting in 50% mortality in test population. 
Body weight. 

.. 

Duration . 
:::::::-.:" 

NR 

28 weeks 

5 days 

30 days 
.... 

NR 

NR 

NR 

NR 

3;'months 
-, ~. .. . 

5 days 
_ .. -

":": ,-";I 

- ·NR 

LD50 
BW 
LOAEL 
NR 

Lowest Observed Adverse Effect Level. ; ,: '<It" 

Errect 

Mortality 

Mortality 

Mortality 

Reproduction, behavior 

Reproduction inhibited 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Reduced reproductive 
ability 

Mortality 

Reproductive effects 

Mortality 

Mortality 

Reproductive effects 

Reduced hatCba:'bility 
.. ~. 

Mortality 
-
Mortality 

Kidnev toxicity 

a 
b 

Not reported. '. .. " . .;-
Converted to dose J?Cr kilogram body weight by multiplying by ingestion and dividing by body weight. 
Estimated by applYIng a LOAEL-NOAEL ratio of 5 (Newell et aI., 1987). 

0-13 

• 
.., '., ..... 

" 

Oral LJ)50 LOAEL 
·(Dli!IkaBW/tlay) , .' . Reference 

I 

1 j 
~ .... 

11.5 Eisler, 1987 

26.9 Eisler, 1987 

11 Eisler, 1987 

0.064 USEPA,I993 

0.22
3 

Eisler, 1987 

37.8 Eisler, 1987 

23.8 Eisler, 1987 

523 Hill et.al., 1975 

14.4 Eisler, 1987 

17.6 Eisler, 1987 

0.64 Eisler, 1987 

11.5 Eisler, 1987 

158 RTECS, 1994 

67 ATSDR,1987 ! 

'6,700 " RTECS, 1993 
.. - -- 134- ! RTECS, 1993 

! 1:75 Eisler, 1985 
- -..~" -.. "-

96 Hill and Camardese, 
. .. ' . 1986 

.. ~ I 

2,510 RTECS, 1993 

160 " Llobet et al. 1988 
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